Vehicle classification profiles for interstates and non-interstates in West Virginia to be used for MOBILE6 modeling by Madhavan, Manoj
Graduate Theses, Dissertations, and Problem Reports 
2004 
Vehicle classification profiles for interstates and non-interstates 
in West Virginia to be used for MOBILE6 modeling 
Manoj Madhavan 
West Virginia University 
Follow this and additional works at: https://researchrepository.wvu.edu/etd 
Recommended Citation 
Madhavan, Manoj, "Vehicle classification profiles for interstates and non-interstates in West Virginia to be 
used for MOBILE6 modeling" (2004). Graduate Theses, Dissertations, and Problem Reports. 1445. 
https://researchrepository.wvu.edu/etd/1445 
This Thesis is protected by copyright and/or related rights. It has been brought to you by the The Research 
Repository @ WVU with permission from the rights-holder(s). You are free to use this Thesis in any way that is 
permitted by the copyright and related rights legislation that applies to your use. For other uses you must obtain 
permission from the rights-holder(s) directly, unless additional rights are indicated by a Creative Commons license 
in the record and/ or on the work itself. This Thesis has been accepted for inclusion in WVU Graduate Theses, 
Dissertations, and Problem Reports collection by an authorized administrator of The Research Repository @ WVU. 
For more information, please contact researchrepository@mail.wvu.edu. 
 
 
Vehicle Classification Profiles  
for Interstates and Non-Interstates in West Virginia  
to be used for MOBILE6 Modeling 
 
 
 
By 
 
Manoj Madhavan 
 
 
Thesis submitted to the  
College of Engineering and Mineral Resources 
at West Virginia University 
in partial fulfillment of the requirements  
for the degree of 
 
 
 
Master of Science 
in 
Civil Engineering 
 
 
 
 
 
 
Lloyd James French III, Ph.D., Chair 
David R. Martinelli, Ph.D. 
John P. Zaniewski, Ph.D. 
 
 
Department of Civil and Environmental Engineering 
 
 
Morgantown, West Virginia 
2004 
 
 
Keywords: Vehicle Classification Profiles, MOBILE6 Modeling, Interstates, Non-Interstates, 
Emission Modeling, Classification Counts  
 
 
  
 
Under the Federal Clean Air Act, the United States Environmental Protection Agency sets 
nationwide standards for maximum permissible levels of air pollution, while States retain 
primary responsibility for monitoring air quality to comply with these standards. MOBILE6 is a 
computer model developed by the E.P.A for estimating emissions of air pollutants by motor 
vehicles. This model strongly encourages development of local data as input requirements in 
order to improve the quality of the modeling. The purpose of this study was to develop 
methodologies and appropriate factors or truck distribution profiles to convert basic short-term 
classification counts into volume estimates for the sixteen MOBILE6 vehicle classifications. 
Three types of vehicle classification profiles were developed for the interstates and non-interstate 
roads across the state using field collected data. The results of this research can be input in lieu 
of accepting nationally-based default values, resulting in more accurate air quality forecasting in 
the State of West Virginia. 
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 CHAPTER 1 – INTRODUCTION 
 
1.0 Background 
MOBILE is a computer model developed by the United States Environmental Protection 
Agency (E.P.A.) for estimating emissions of air pollutants by motor vehicles. Since its 
introduction in 1978, successive versions of the model have improved its accuracy in estimating 
vehicle emissions, while adding new capabilities to evaluate measures that reduce emissions. 
According to the Clean Air Act Amendments (C.A.A.A.) of 1990, transportation conformity is a 
way to ensure Federal funding and approval are given to those transportation activities that are 
consistent with air quality goals and to ensure that the transportation activities do not worsen air 
quality or interfere with plans to meet the National Ambient Air Quality Standard (N.A.A.Q.S.) 
(T.D.O.T., 2002).  
Under the Federal Clean Air Act, the E.P.A. sets nationwide standards for maximum 
permissible levels of air pollution, while states retain primary responsibility for monitoring air 
quality and choosing measures to comply with these standards. When an area is found to violate 
Federal air quality standards, the state in which it is located is required to develop and implement 
a plan (State Implementation Plan, or S.I.P.) for eliminating the violation and then maintaining 
the standard. Among the required elements of an S.I.P. are a comprehensive inventory of current 
emissions from all the sources in that area, and projections showing how actions to be taken by 
the State will produce the emissions reductions necessary for it to attain the national air quality 
standards. Estimates of motor vehicle emissions developed using MOBILE play a key role in 
transportation planning to improve air quality in the nation’s urban areas. They are used to assess 
the contribution of motor vehicles to current air pollution levels, to identify how vehicle 
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 emissions can be reduced, and to assess the consistency between local areas’ transportation and 
air quality plans (U.S.E.P.A., 2002).  
One of the major requirements of the transportation conformity process includes regional 
emissions analysis to assess the impacts that transportation investments will have on emissions 
within the non-attainment or maintenance area.  The latest E.P.A. approved emissions models 
(e.g., MOBILE6 and MOBILE6.2 for all states other than California) must be used to estimate 
regional emissions. Over the years, the E.P.A.’s MOBILE model has become more sophisticated 
in its approach to modeling average in-use emissions and has provided the user with additional 
options for estimating emission factors for specific times and geographic locations. With these 
improvements in its capabilities, newer versions of the model also require additional data inputs 
in order to predict the air quality of the area under consideration. Estimation of the emissions for 
on-road motor vehicles is important as the values are used to develop regional emission 
inventories which gives an indication of progress made toward meeting (or maintaining 
compliance with) ambient air quality standards.  It is also used to determine if regional 
transportation plans and projects are consistent with, and conform to, the S.I.P.. 
1.1 Problem Statement 
While the MOBILE6 model is very data intensive, default values are provided to ease the 
burden of data collection on the user.  These default values are based on national averages from 
data sources largely collected outside West Virginia.  However, it has been the experience of the 
West Virginia Division of Highways (WVDOH) that national averages are somewhat suspect in 
their application to conditions in West Virginia due to its rough terrain, somewhat dispersed 
population, and unique highway system.  Furthermore, the MOBILE6 model strongly encourages 
the development of local data for input to MOBILE6 to improve the quality of the modeling. The 
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 purpose of this project was to develop vehicle classification profiles that could be used as in 
place of default values provided by MOBILE6.  These profiles are critical inputs in the 
prediction of emissions in the following way.   
MOBILE6 generates emission factors in terms of grams/mile of travel.  These factors are 
then multiplied by the Vehicle Miles Traveled (V.M.T.) to determine highway emissions in 
terms of mass/day. The V.M.T. for the various MOBILE6 categories of vehicles is thus a 
necessary input to estimate the emissions. To obtain accurate estimates of the V.M.T. of the 
various vehicle classes, a vehicle classification profile must be applied to the overall V.M.T. 
estimate.  This research effort is to develop vehicle classification profiles for both interstate and 
non-interstate routes. 
1.2 Project Objectives 
The following research objectives were conducted: 
1. To develop methodologies and appropriate factors or truck distribution profiles to convert 
basic short-term classification counts into volume estimates for the 16 MOBILE6 vehicle 
classifications for non-interstate roads using field collected data for specific corridors of 
interest. 
2. To develop methodologies and appropriate factors or truck distribution profiles to convert 
basic short-term classification counts into volume estimates for the 16 MOBILE6 vehicle 
classifications for interstates using field collected data.  
For both interstate and non-interstates, it is recognized that the short-term classification 
counts may be collected in one of three forms: 
a. A single daily traffic volume that includes all vehicles 
b. Daily traffic volumes for passenger cars and heavy duty vehicles separately 
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 c. Daily traffic volumes classified according to the FHWA Vehicle Classification 
Scheme 
1.3 Organization of Report 
 The literature review is contained in Chapter 2.  It highlights some of the important 
literature related to the MOBILE6 program and air quality control.  Chapter 3 contains the 
methodology followed to develop the vehicle classification profiles and the conversion factors 
and methodologies.  Chapter 4 contains the results of the research, including all profiles and 
factors developed.  Chapter 5 concludes the document with a summary of the key findings and 
recommendations for further research. 
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 CHAPTER 2 - LITERATURE REVIEW 
 
 
2.0 Introduction  
 This chapter provides a review of the literature available on various aspects of air quality 
control as well as a description of the MOBILE models. It also includes a brief description of 
their development over the years and the input and output characteristics required by the model. 
A detailed look into MOBILE6, the current version of the model, has also been presented within 
this chapter. It has been recognized within the project objectives that the aim of this project is to 
develop local data with respect to the State’s interstate and non-interstate routes so that these 
values may be input into the MOBILE6 model. Some of the input characteristics that are 
required for the MOBILE6 modeling that would be used as default values in the absence of local 
data and their methods of usage are also described within the scope of this chapter. The 
concluding section will present an insight into the Federal Highway Administration’s (FHWA) 
vehicle classification system, so as to later relate the FHWA classification system to the 
MOBILE classification system.  
2.1 Air Quality Control 
 Under requirements of the Clean Air Act (C.A.A.) amendments of 1990, Section 130, the 
E.P.A. (as represented by the Administrator) is required to “...review and, if necessary, revise, 
the methods (“emission factors”) used for purposes of this Act to estimate the quantity of 
emissions of carbon monoxide, volatile organic compounds, and oxides of nitrogen from sources 
of such air pollutants (including area sources and mobile sources)” (Brzezinski, and Newell, 
1998). 
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  Transportation conformity is a C.A.A. requirement to ensure that federally supported 
highway and transit activities conform to the S.I.P. (Seitz, and Oge, 2002). Conformity to an 
S.I.P. means that a transportation activity will not cause or contribute to new violations; worsen 
existing violations; or delay timely attainment. Transportation conformity is a very essential 
issue to ensure Federal funding (T.D.O.T., 2002). Transportation conformity applies to all E.P.A. 
designated non-attainment and maintenance areas (areas previously designated non-attainment 
and subsequently re-designated to attainment) for transportation-related criteria or precursor 
pollutants.  Criteria pollutants include ozone, carbon monoxide (CO), nitrogen dioxide (NO2), 
and particles with an aerodynamic diameter less than or equal to 10 microns (PM-10).  Precursor 
pollutants include volatile organic compounds (V.O.C.’s) and nitrogen oxides (NOx) in ozone 
non-attainment areas; NOx in nitrogen dioxide (NO2) areas; and V.O.C., NOx and particulate 
matter in PM-10 areas. 
 The State Departments of Transportation (D.O.T.) are responsible for planning and 
ensuring transportation conformity, and are required to conduct transportation conformity 
analyses in any long range transportation plans within the state. One of the major requirements of 
the transportation conformity process includes regional emissions analysis to assess the impacts 
that transportation investments will have on emissions within the non-attainment or maintenance 
area. For the case of highway vehicles, the emission factors are calculated using a computer 
model; the most recent major update to this model, MOBILE6, was released in January 2002. 
 The MOBILE model provides average in-use fleet emission factors for the criteria 
pollutants, for gas and diesel cars and light- and heavy-duty trucks, and motorcycles, for calendar 
years between 1970 and 2050, under various conditions affecting in-use emission levels (e.g., 
ambient temperatures, average traffic speeds) as specified by the modeler (Brzezinski, and 
Newell, 1998). It is used by the E.P.A. in evaluating highway mobile source control strategies, 
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 by all the states except California. It is also applied by the local and regional planning agencies 
in developing emission inventories and control strategies for S.I.Ps., and in the development of 
environmental impact statements. 
2.2 The MOBILE Model 
 MOBILE is an E.P.A. model for estimating pollution from highway vehicles. It is a 
FORTRAN program that calculates emissions of hydrocarbons (HC), oxides of nitrogen (NOx), 
and carbon monoxide (CO) from passenger cars, motorcycles, light- and heavy-duty trucks 
(U.S.E.P.A., 2002). The model accounts for the emission impacts of factors such as changes in 
vehicle emission standards, changes in vehicle populations and activity, and variation in local 
conditions such as temperature, humidity and fuel quality. MOBILE is used to calculate current 
and future emission inventories at the national and local level in order to facilitate the making of 
decisions about air pollution policy at these levels. Inventories based on MOBILE are also used 
to meet the Federal Clean Air Act’s S.I.P., and transportation conformity requirements, and are 
sometimes used to meet requirements of the National Environmental Protection Act (N.E.P.A.). 
 A primary use of the MOBILE model is to develop emission inventories for S.I.Ps. and 
for conformity determinations. These emission inventories are estimates of total emissions from 
the highway motor vehicle fleet on a regional level. MOBILE is also used increasingly for other 
kinds of analysis ranging from estimating the national impacts of motor vehicle emissions 
control strategies to estimating human exposure to pollutants at a specific intersection. 
 The model was first developed as MOBILE1 in the late 1970s, and has since been 
periodically updated. It reflects the collection and analysis of additional emission factor testing 
results over the years, as well as changes in vehicle, engine, and emission control system 
technologies. It also reflects changes in applicable regulations and emission standards and test 
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 procedures, and improved understanding of in-use emission levels and the factors that influence 
them (U.S.E.P.A., 1999). 
 The output from the model is in the form of emission factors expressed as grams of 
pollutant per vehicle mile traveled (g/mi) (U.S.E.P.A., 1999). Thus, emission factors from MOBILE 
can be combined with estimates of total V.M.T. to develop highway vehicle emission inventories 
(in terms of tons per day, per month, per season, per year).  The change in emission factors for a 
given vehicle category over time are a reflection of the impacts of fleet turnover. It has been 
observed that over time, older vehicles built to less stringent emission standards are retired 
through collisions and other scrappage activities, and replaced in the fleet by newer vehicles built 
in compliance with more stringent standards.  The model also provides a number of estimates of 
non-exhaust (non-tailpipe) V.O.C. emission sources from gasoline-powered vehicles.  These 
include: 
• Diurnal emissions – Evaporated gasoline emissions generated by the rise in temperature 
over the course of a day when the vehicle is not being driven 
• Hot soak emissions – Evaporated gasoline emissions occurring after the end of a vehicle 
trip, due to the heating of the fuel, fuel lines, fuel vapors 
• Running loss emissions – Evaporated gasoline emissions occurring while a vehicle is 
driven, due to the heating of the fuel and fuel lines 
• Resting loss emissions – Small but continuous seepage and minor leakage of gasoline 
vapor through faulty connections, permeable hoses and other materials in the fuel system 
• Refueling emissions – Gasoline vapor emissions generated by the refueling of vehicles, 
where in the absence of controls the vapor in the vehicle fuel tank is displaced by the 
incoming liquid fuel and released to the atmosphere. 
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  MOBILE provides these non-exhaust V.O.C. emission factors in either g/mi units 
(facilitating development of overall inventory estimates) or other units as appropriate for more 
detailed and specific modeling requirements. 
 Each generation of the MOBILE model has become more sophisticated in its approach 
to modeling average in-use emissions and has provided the model user with additional options 
for tailoring emission factor estimates to specific times and geographic locations. A brief history 
of the MOBILE model versions is shown in Table 2.1, noting the year of release and the major 
changes and improvements relative to previous model versions.  
 Since the time the MOBILE model was first developed in 1978, it has been updated 
many times to reflect our growing understanding of vehicle emissions, and to cover new 
emissions regulations and modeling needs. 
 Although some updates were made in 1996 with the release of MOBILE5b, MOBILE6 is 
the first major revision to MOBILE since MOBILE5a was released in 1993 (U.S.E.P.A., 2002). The 
revision is based on much new data, but also on new understanding of vehicle emission processes.  
Table 2.1: Brief History of the MOBILE Model (U.S. E.P.A., April 1999) 
MOBILE MODEL UPDATES 
MOBILE1 (1978) First model for highway vehicle emission factor that includes modeling of exhaust emission rates as function of vehicle age/mileage (zero-mile levels and deterioration rates) 
MOBILE2 (1981) 
Updated with substantial data (available for the first time) on emission controlled vehicles 
(i.e., catalytic converters, model years 1975 and later) at higher ages/mileages; provided 
additional use control of input options 
MOBILE3 (1984) 
Updated with substantial new in-use data; elimination of California vehicle emission rates 
(continue to model low- and high-altitude emissions); addition of tampering (rates and 
associated emission impacts) and anti-tampering program benefits; in-use emission factor 
estimates for non-exhaust emissions adjusted for “real world” fuel volatility as measured 
by Reid Vapor Pressure (R.V.P.) 
MOBILE4 (1989) 
Updated with in-use data; addition of running losses as distinct emission source from 
gasoline powered vehicles; model fuel volatility (R.V.P.) effects on exhaust emission 
rates; continued expansion of user controlled options for input data 
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 Table 2.1: Brief History of the MOBILE Model (U.S. E.P.A., April 1999) (continued) 
MOBILE MODEL UPDATES 
MOBILE4.1 (1991) 
Updated with new in-use data; addition of numerous features allowing user control of 
more parameters affecting in-use emission levels; including more inspection/maintenance 
(I./M.) program design; inclusion of effect of various new emission standards and related 
regulatory changes (e.g., test procedures); inclusion of impact of oxygenated fuels (e.g., 
gasohol) on CO emissions 
MOBILE5&5a (1993) 
Updated with new in-use data; including basing new basic emission rate equation on 
much larger database derived from State implemented IM240 test programs; include 
effects of new evaporative emission test procedure (impact on in-use non-exhaust 
emission levels); include effects of reformulated gasoline (R.F.G.); include effects of new 
NOx standard of 4.0 g/bhp-hr for heavy duty engines; inclusion of impact of oxygenated 
fuels on HC emissions; inclusion of Tier 1 emission standards under 1990 Clean Air Act 
Amendments; addition of July 1 evaluation option; inclusion of impact of low emitting 
vehicle (L.E.V.) programs patterned after California regulations; revision to speed 
corrections used to model emission factor over range of traffic speeds. MOBILE5a was 
issued about 4 months after MOBILE5 to correct a number of minor errors detected under 
certain specific conditions, and as of today continues to be the “latest official release” of 
the highway vehicle emission factor model  
MOBILE5b (1996) 
Updated to reflect impacts on new regulations promulgated since release of MOBILE5 
and MOBILE5a, including: onboard refueling vapor recovery systems, detergent gasoline 
additives, and Phase II reformulated gasoline (R.F.G.)  requirements; reactivates 
calculation of idle emission factors and expands calendar year range for which emission 
factors can be calculated from 2020 to 2050; greatly  increases flexibility of modeling of 
inspection/maintenance (I./M.) programs,  providing for easier modeling of retest based 
hybrid I/M programs, evaporative emission system pressure and purge test, technician 
training and certification (T.T.C.) credits, and acceleration simulation mode (A.S.M.) tests 
(A.S.M.1 and A.S.M.2); corrects phase-in of emission benefits for first cycle of I./M. 
program operation. 
MOBILE6 (January 2002) 
Updated to include facility based emission factor estimates (different average emission for 
different roadway types, even at similar average speeds), needed for transportation 
conformity determinations and more sophisticated application of results (e.g., 
photochemical air quality modeling, as versus simple inventory tabulation); “real-time” 
diurnal emission factors; updates on effects of oxygenated fuels on CO emissions; and 
effects of in-use fuel sulfur content on all emissions; separation of “start” and “running” 
emissions, to permit more precise temporal and spatial allocation of emissions; updates to 
many other areas on basis of new data. The model incorporates the effects of the most 
recent regulations: L.E.V., Tier2/Sulfur, HDDVNOx and HDDV/Sulfur Fuel for future 
year emissions, as discussed in the next section.  Includes additional options for I./M. 
programs, etc. 
 The revision includes the effects of regulations that have been issued since MOBILE5b 
was released, and it includes new features designed to make the model more useful. The 
improvements in the data and calculations have led to improved estimates of highway vehicle 
emissions. 
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  The MOBILE6 model released on January 29, 2002, differs significantly from the other 
MOBILE models in both structure and data requirements. MOBILE6 is a computer program that 
estimates the following emission factors for gasoline and diesel-fueled highway motor vehicles: 
• hydrocarbon (HC) 
• carbon monoxide (CO) 
• oxides of nitrogen (NOx) 
• exhaust particulate matter (which consists of several components) 
• tire wear particulate matter 
• brake wear particulate matter 
• sulfur dioxide (SO2) 
• ammonia (NH3) 
• six hazardous air pollutant (H.A.P.), and  
• carbon dioxide (CO2).  
 The model also estimates these emission factors for certain specialized vehicles such as 
natural-gas-fueled or electric vehicles that may replace the gasoline- and diesel fueled vehicles. 
In the process of developing the model, it was identified that MOBILE6 would incorporate 
updated basic emission rates, off-cycle (“real world”) driving patterns and emissions, separation 
of start and running emissions, improved correction factors, and updated fleet information 
(Brzezinski, and Newell, 1998). It would also include impacts of recently promulgated 
regulations not included in MOBILE5a, and will provide improved input and output features. 
The C.A.A. requires that S.I.P. inventories and control measures be based on the most current 
information and applicable models that are available when a S.I.P. is developed (Seitz, and Oge, 
2002). Although usage of MOBILE6 was to be phased in over time starting in 2002, as of the 
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 time of this report this model, or MOBILE6.2, the upgraded version should be incorporated into 
all S.I.Ps. 
 On November 12, 2002, the U.S. E.P.A. posted an updated version of the MOBILE 
model, dubbed MOBILE6.2 (U.S.E.P.A., 2003). Given that the emission rates are not 
significantly different between MOBILE6 and MOBILE6.2, E.P.A. will accept the use of either 
version of the model in respect to ozone and CO for S.I.Ps. and conformity determinations. 
MOBILE6.2 adds the capability of estimating particulate matter (P.M.), carbon dioxide (CO2), 
and air toxics emission rates to MOBILE6. Because it is an updated version of MOBILE6, 
MOBILE6.2 also estimates emission rates for HC, NOx, and CO. MOBILE6.2 includes the 
ability to use hourly humidity input, and some updates and corrections to methods used to 
estimate HC, NOx, and CO emissions. These changes make MOBILE6.2 more reliable and easier 
to use than MOBILE6, but they do not significantly change the HC, NOx, or CO emission rates 
estimated by the MOBILE model.  
 States may choose to continue using MOBILE6 in ozone or CO S.I.Ps. or conformity 
determinations that have already begun. However, given the improvements made in MOBILE6.2 
and new improvements made to the model on an ongoing basis, the E.P.A. strongly encourages 
states to use the latest version of the MOBILE6 model whenever any new ozone or CO S.I.P. or 
conformity analysis is initiated. MOBILE6.2 is not yet approved with respect to P.M. S.I.P. 
development or conformity determinations.  
 MOBILE6.2, explicitly estimates emissions for the following compounds (Cook, and 
Glover, 2002): 
• Benzene – A known human carcinogen that causes leukemia and other blood disorders 
• 1,3-Butadiene – Causes excess incidence of leukemia in humans, and also a variety of 
reproductive and developmental effects in mice and rats 
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 • Formaldehyde – A likely human carcinogen that causes nasal tumors in rats, and is a 
respiratory irritant 
• Acetaldehyde – A likely human carcinogen that causes nasal tumors in rats, and is a 
respiratory irritant 
• Acrolein – A respiratory tract irritant 
• MTBE – Causes kidney lesions, swelling around the eyes and increased prostration in 
rats. It is also associated with tumors of kidneys and testes in male rats and liver tumors 
in female mice. 
 Benzene and MTBE are found in both exhaust and evaporative emissions; the others are 
constituents of exhaust only. Emission factors are reported according to whether they are 
exhaust, crankcase, diurnal, hot soak, running loss, resting loss or refueling loss emissions. 
MOBILE6.2 also distinguishes between exhaust start and running emissions for some light duty 
vehicle classes. 
One of the factors that is input into the MOBILE6 model and which in turn affects the 
emission factors is the V.M.T. by the various vehicle classes as described by the MOBILE model 
used. On-road vehicular traffic is a significant source of air pollution emissions, particularly with 
regard to the emission of Nitrogen Oxides (NOx) and V.O.Cs. (T.D.O.T., 2002).  These 
pollutants, commonly referred to as ozone precursor pollutants, are photo-chemically reactive, 
and thus participate in the formation of ozone.  The relative importance of on-road emissions as a 
participant in ozone formation depends in large part on total V.M.T. per day in a given area.  In 
1998, on-road vehicles were responsible for 32 % and 14 % of the nationwide emissions of NOx 
and V.O.Cs., respectively.  In the future, the relative importance of on-road emissions will be 
affected by the growth in V.M.T., which will result in increased emissions, and the 
implementation of improved motor vehicle emission controls, which reduce the emissions 
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 associated with each mile of travel. The following section will describe the various vehicle fleet 
characteristics that contribute to the emission factors and present the manner in which the 
vehicles are classified to be input into the MOBILE6 model. 
2.2.1 Vehicle Fleet Characteristics 
 Certain characteristics of the highway vehicle fleet can have a significant impact on 
overall emissions. The age distribution and the average annual mileage accumulation of vehicles 
in the fleet affects estimates of the deterioration of vehicle emission control effectiveness. The 
age distribution of the fleet also determines the fractions of the fleet that meet different emission 
standards. The relative fractions of gasoline and diesel-powered vehicles are important because 
gasoline and diesel engines have different emissions characteristics (U.S.E.P.A., 2002). 
 The relative activity of different vehicle classes (i.e., fractions of V.M.T. for cars, light-
duty trucks, heavy-duty trucks, and motorcycles) is also important. MOBILE6 incorporates a 
new vehicle classification system that more accurately reflects the way vehicles are classified for 
emissions standards than previous versions of MOBILE. The following table shows how the 
vehicle classes in MOBILE6 correspond to the classes defined in MOBILE5. It is represented in 
Table 2.2 how the vehicle classification used in MOBILE6 is simply a finer subdivision of the 
vehicle classes used in MOBILE5. In many cases, methodologies used to develop fleet 
characteristic input for MOBILE5 can still be used for MOBILE6 with simple modifications. 
 The gross vehicle weight rating (G.V.W.R.) is the key parameter in the MOBILE6 
vehicle classification system. It is defined by the vehicle manufacturer, and indicates the total 
weight of the vehicle including its curb (empty) weight, fluids, driver and the maximum 
recommended payload. The adjusted loaded vehicle weight (A.L.V.W.) is the numerical average 
of the vehicle curb weight and the G.V.W.R.. The loaded vehicle weight (L.V.W.) is the curb 
(empty) weight of the vehicle plus 300 lbs., representing the driver and incidental payload 
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 weight. Appendix A presents the classification scheme for the different types of light duty 
vehicles in the current vehicle fleet. 
Table 2.2: Comparison of MOBILE5 and MOBILE6 Vehicle Classifications 
MOBILE5 MOBILE6 Description 
LDV LDV Light-Duty Vehicles (Passenger Cars) 
LDT1 Light-Duty Trucks 1 (0-6,000 lbs. G.V.W.R., 0-3750 lbs. L.V.W.) LDT1 
LDT2 Light Duty Trucks 2 (0-6,001 lbs. G.V.W.R., 3751-5750 lbs. L.V.W.) 
LDT3 Light Duty Trucks 3 (6,001-8500 lbs. G.V.W.R., 0-5750 lbs. A.L.V.W.) LDT2 
LDT4 Light Duty Trucks 4 (6,001-8500 lbs. G.V.W.R., >5750 lbs. A.L.V.W.) 
HDV2b Class 2b Heavy Duty Vehicles (8501-10,000 lbs. G.V.W.R.)
HDV3 Class 3 Heavy Duty Vehicles (10,001-14,000 lbs. G.V.W.R.) 
HDV4 Class 4 Heavy Duty Vehicles (14,001-16,000 lbs. G.V.W.R.) 
HDV5 Class 5 Heavy Duty Vehicles (16,001-19,500 lbs. G.V.W.R.) 
HDV6 Class 6 Heavy Duty Vehicles (19,501-26,000 lbs. G.V.W.R.) 
HDV7 Class 7 Heavy Duty Vehicles (26,001-33,000 lbs. G.V.W.R.) 
HDV8a Class 8a Heavy Duty Vehicles (33,001-60,000 lbs. G.V.W.R.) 
HDV8b Class 8b Heavy Duty Vehicles (>60,000 lbs. G.V.W.R.) 
HDBS School Buses 
HDV 
HDBT Transit and Urban Buses 
MC MC Motorcycles (All) 
 As has been mentioned earlier, emission factors from MOBILE can be combined with 
estimates of total V.M.T. to develop highway vehicle emission inventories (U.S.E.P.A., 2002). In 
the event of local V.M.T. data being unavailable, default values of V.M.T. data from national 
averages are used for these calculations. Some of the assumptions that the E.P.A. made in 
providing this default data are mentioned subsequently. The default V.M.T. distribution by 
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 vehicle class will change over time, since the default values are computed from the annual 
mileage accumulation rates, registration distributions, diesel sales fractions and the vehicle 
counts by calendar year. The vehicle counts also change over time. It is also to be noted that the 
default data as provided by the E.P.A. anticipate a higher percentage of trucks in the future. As 
far as the road network type is concerned, while it seems common sense that HDV’s are more 
common on freeways than on local roads, the E.P.A. lacked the data necessary to determine 
national default V.M.T.’s by both vehicle type and roadway type. So this agency took the 
approach to have the defaults not vary by roadway type, but to give the users the capability to 
vary their V.M.T. mix by roadway type, using an explicit command provided in the program. 
2.2.2 Vehicle Miles Traveled Fraction by Vehicle Class (U.S.E.P.A., 2002) 
2.2.2.1 Guidance 
 The fraction of V.M.T. by vehicle class varies from area to area and can have a 
significant effect on overall emissions from highway mobile sources. For S.I.P.-related highway 
vehicle emission inventory development in moderate and above non-attainment areas, E.P.A. 
expects states to develop and use their own specific estimates of V.M.T. by vehicle class. The 
V.M.T. fractions by vehicle class used in inventory modeling should be consistent, where 
possible, with assumptions used in other highway / vehicle related planning (U.S.E.P.A., 2002).  
 In a study on the trip generation rates for various land uses across West Virginia where 
the national Institute of Transportation Engineering database on trip rates of various facilities 
were compared to the observed regional data, it was found that national trip rates are not 
appropriate for application in West Virginia (French, Eck, and Balmer, 2000). This was due the 
various factors that were unique to the State. Hence it is likely that locally developed vehicle 
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 classification profiles will also differ from the nationally developed profiles in MOBILE6. It is 
also a reasonable assumption that the locally developed data would be more reliable. 
2.2.2.2 Description 
 The V.M.T. fractions specify the portions of total highway V.M.T. that are accumulated 
by each of 16 combined vehicle classes. The V.M.T. fractions are used in MOBILE6 to calculate 
emission factor estimates that involve further aggregations of these vehicle classes. These 
include many of the emission results found in the default descriptive output. MOBILE6 
calculates the default V.M.T. fractions based on national average data characterizing vehicle age 
distributions and annual mileage accumulation rates by age for each vehicle class, and the total 
number of vehicles of each vehicle class nationally. MOBILE6 allows this default distribution to 
be replaced by local values. If the user intends only to use the MOBILE6 emission results 
separately for each of the 28 individual vehicle classes, and will not be using any composite 
vehicle class results, then the V.M.T. fractions used by the model will not affect the results and 
the user is not required to enter local V.M.T. fractions for the MOBILE6 runs. However to 
appropriately determine inventory tons from the separate vehicle class emission rates produced 
by the MOBILE6 model, the estimates of total highway V.M.T. must still be divided by vehicle 
class using the methods described in this section. 
2.2.2.3 Methods 
 MOBILE6 requires that local V.M.T. fractions by vehicle class be supplied separately for 
16 vehicle class definitions. These vehicle classes are determined by the regulations under which 
the vehicles are certified for sale. The 16 vehicle classes along with the national default fractions 
of V.M.T. for the year 2003 are shown in Table 2.3. The vehicle classes used for entry of the 
V.M.T. fractions do not differentiate between vehicles by the type of fuel used (i.e., diesel versus 
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 gasoline). The emission certification categories used by MOBILE6 do not easily map into other 
vehicle classification systems, such as those used by the FHWA, which use different criteria (i.e., 
the number of axles) to determine vehicle class. 
Table 2.3: MOBILE6 Vehicle Classifications and Default National V.M.T. fraction for the 
year 2003 
Number Abbreviation Description National Averages (%) 
1 LDV Light-Duty Vehicles (Passenger Cars) 45.07 
2 LDT1 Light-Duty Trucks 1 (0-6,000 lbs. G.V.W.R., 0-3750 lbs. L.V.W.) 7.29 
3 LDT2 Light Duty Trucks 2 (0-6,001 lbs. G.V.W.R., 3751-5750 lbs. L.V.W.) 24.25 
4 LDT3 Light Duty Trucks 3 (6,001-8500 lbs. G.V.W.R., 0-5750 lbs. A.L.V.W.) 7.48 
5 LDT4 Light Duty Trucks 4 (6,001-8500 lbs. G.V.W.R., >5750 lbs. A.L.V.W.) 3.44 
6 HDV2b Class 2b Heavy Duty Vehicles (8501-10,000 lbs. G.V.W.R.) 3.84 
7 HDV3 Class 3 Heavy Duty Vehicles (10,001-14,000 lbs. G.V.W.R.) 0.38 
8 HDV4 Class 4 Heavy Duty Vehicles (14,001-16,000 lbs. G.V.W.R.) 0.30 
9 HDV5 Class 5 Heavy Duty Vehicles (16,001-19,500 lbs. G.V.W.R.) 0.23 
10 HDV6 Class 6 Heavy Duty Vehicles (19,501-26,000 lbs. G.V.W.R.) 0.85 
11 HDV7 Class 7 Heavy Duty Vehicles (26,001-33,000 lbs. G.V.W.R.) 1.00 
12 HDV8a Class 8a Heavy Duty Vehicles (33,001-60,000 lbs. G.V.W.R.) 1.10 
13 HDV8b Class 8b Heavy Duty Vehicles (>60,000 lbs. G.V.W.R.) 3.92 
14 HDBS School Buses 0.19 
15 HDBT Transit and Urban Buses 0.09 
16 MC Motorcycles (All) 0.59 
 If the available information obtained from Metropolitan Planning Organizations 
(M.P.O.’s) or State D.O.T.’s has V.M.T. already separated into the sixteen vehicle classes used 
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 in MOBILE6, and these values are consistent with assumptions used in other highway / vehicle 
related planning, then no adjustments need to be made and the values can be used directly. 
However, it is likely that the local V.M.T. information obtained will not be detailed enough to 
directly determine the V.M.T. of the sixteen vehicle class categories needed. 
2.2.2.4 Disaggregation of Local Information 
 The default V.M.T. distribution of vehicle classes used in MOBILE6 can be used to 
separate the available local combined V.M.T. information into the sixteen vehicle classifications 
needed for use in MOBILE6. In this method, the MOBILE6 national average distribution values 
are used to determine the proportions of each subgroup in a more aggregate classification and 
these proportions are used to split the V.M.T. for the aggregate class into the needed subgroup 
V.M.T. estimates.  
 For example, an area determines that 20 % of the total V.M.T. in calendar year 2000 is 
from heavy-duty vehicles (HDV) and the remainder (80 %) is light-duty vehicles (LDV), 
including motorcycles. The national average default value is 11.80 % for HDV (MOBILE6 
vehicle classes 6 through 15) and 88.2 % for LDV (MOBILE6 vehicle classes 1 through 5 and 
16). Each default LDV fraction is multiplied by the ratio of the local total LDV V.M.T. fraction 
estimate divided by the national total LDV V.M.T. fraction estimate. Each default HDV fraction 
is multiplied by the ratio of the local total HDV V.M.T. fraction estimate divided by the national 
total HDV V.M.T. fraction estimate. 
The calculations needed for this hypothetical example follow: 
1. LDV = 0.4858 × (0.80 / 0.882) = 0.4406 
2. LDT1 = 0.0671 × (0.80 / 0.882) = 0.0608 
3. LDT2 = 0.2230 × (0.80 / 0.882) = 0.2022 
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 4. LDT3 = 0.0690 × (0.80 / 0.882) = 0.0626 
5. LDT4 = 0.0321 × (0.80 / 0.882) = 0.0291 
6. HDV2b = 0.0383 × (0.20 / 0.118) = 0.0649 
7. HDV3 = 0.0038 × (0.20 / 0.118) = 0.0065 
8. HDV4 = 0.0029 × (0.20 / 0.118) = 0.0049 
9. HDV5 = 0.0022 × (0.20 / 0.118) = 0.0037 
10. HDV6 = 0.0083 × (0.20 / 0.118) = 0.0141 
11. HDV7 = 0.0099 × (0.20 / 0.118) = 0.0168 
12. HDV8a = 0.0109 × (0.20 / 0.118) = 0.0185 
13. HDV8b = 0.0389 × (0.20 / 0.118) = 0.0659 
14. HDBS = 0.0019 × (0.20 / 0.118) = 0.0033 
15. HDBT = 0.0009 × (0.20 / 0.118) = 0.0015 
16. MC = 0.0051 × (0.80 / 0.882) = 0.0046 
 The new set of sixteen values for the V.M.T. fractions must still add to one. If a more 
detailed breakout of vehicle class V.M.T. is available, such as a breakout of light-duty truck 
V.M.T. from passenger car and motorcycle V.M.T., then only the portions of the local V.M.T. 
estimate that need to be disaggregated will need to be adjusted. In this example, the V.M.T. 
fractions for each of the four light-duty truck classes would be estimated by using the default 
V.M.T. fraction times the local V.M.T. fraction for all light-duty trucks divided by the sum of the 
default V.M.T. fractions for the four light-duty truck classes. The local fractions for passenger 
cars and motorcycles would be used directly. The description of this method in Section 5.3.2 in 
the MOBILE6 User Guide shows an example of how more detailed information (such as values 
used for MOBILE5) can be used with this method. 
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  Since MOBILE6 V.M.T. fractions combine gasoline and diesel vehicle driving, local 
information about the fraction of diesel and gasoline V.M.T. must be summed before using the 
methodology described in this section. The user cannot enter separate V.M.T. fractions for diesel 
and gasoline fueled vehicles as in MOBILE5. The combined V.M.T. of gasoline and diesel 
vehicles are split internally in the MOBILE6 model which applies default national averages 
calculated using the diesel sales fractions, age distributions and annual mileage accumulation 
rates.  
 The V.M.T. by vehicle class in MOBILE6 is a calculated value and varies from year to 
year due to uneven growth in the vehicle sales by vehicle class. The default V.M.T. distribution 
used in the calculation must be taken from the calendar year that coincides with the calendar year 
of the local data used. Table 2.4 shows V.M.T. by vehicle class calculated by MOBILE6 for all 
calendar years using the default national average values. If the user intends to use non-default 
values for annual mileage accumulation rates, age distributions or diesel sales fractions, then 
MOBILE6 can be run with the non-default values to determine the calculated value for the 
V.M.T. distribution by vehicle class using the non-default values.  
 This concludes the various aspects of the MOBILE6 model as is pertinent to this report. 
A problem that could be encountered is that MOBILE6 vehicle classification scheme is very 
specific, and is not widely adopted in current traffic data collection procedures. Hence it was 
necessary to link the data requirements to the classification systems typically used in traffic 
counts. A common classification scheme for traffic data collection is the FHWA vehicle 
classification system. Hence it is anticipated that the data from these counts would be very 
valuable to air quality modeling if a mechanism was developed to link the MOBILE6 and 
FHWA classification schemes. The following section describes the FHWA vehicle classification 
scheme. 
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 Table 2.4: National Average Vehicle Miles Traveled Fractions by Vehicle Class using 
MOBILE6 
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 2.3 FHWA Vehicle Classification (FHWA, 2003) 
 The FHWA vehicle classification system is entirely different from the manner in which 
the vehicles are classified within the MOBILE6 model. This section provides a description of the 
manner in which the vehicles are classified according to the number of axles within the FHWA 
classification system. The following chapter will present the method by which these two 
classification schemes were related in order to use the FHWA counts obtained from the count 
stations to develop a MOBILE6 database (FHWA, 2003). The classification scheme is separated 
into categories depending on whether the vehicle carries passengers or commodities. Non-
passenger vehicles are further subdivided by number of axles and number of units, including 
both power and trailer units. Table 2.5 presents the FHWA vehicle classification scheme.  
Table 2.5: FHWA Vehicle Classification Scheme 
FHWA Class Description 
Class 1 : Motorcycles 
(Optional) 
All two or three-wheeled motorized vehicles. Typical vehicles in this category have 
saddle type seats and are steered by handlebars rather than steering wheels. This 
category includes motorcycles, motor scooters, mopeds, motor-powered bicycles, and 
three-wheel motorcycles. This vehicle type may be reported at the option of the State. 
Class 2 : Passenger Cars 
All sedans, coupes, and station wagons manufactured primarily for the purpose of 
carrying passengers and including those passenger cars pulling recreational or other 
light trailers. 
Class 3 : Other Two-Axle, 
Four-Tire Single Unit 
Vehicles 
All two-axle, four-tire, vehicles, other than passenger cars. Included in this 
classification are pickups, panels, vans, and other vehicles such as campers, motor 
homes, ambulances, hearses, carryalls, and minibuses. Other two-axle, four-tire single-
unit vehicles pulling recreational or other light trailers are included in this 
classification. Because automatic vehicle classifiers have difficulty distinguishing class 
3 from class 2, these two classes may be combined into class 2. 
Class 4 : Buses 
All vehicles manufactured as traditional passenger-carrying buses with two axles and 
six tires or three or more axles. This category includes only traditional buses (including 
school buses) functioning as passenger-carrying vehicles. Modified buses should be 
considered to be a truck and should be appropriately classified. 
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 Table 2.5: FHWA Vehicle Classification Scheme (continued) 
FHWA Class Description 
Class 5 : Two-Axle, Six-
Tire, Single-Unit Trucks 
All vehicles on a single frame including trucks, camping and recreational vehicles, 
motor homes, etc., with two axles and dual rear wheels. 
Class 6 : Three-Axle Single-
Unit Trucks 
All vehicles on a single frame including trucks, camping and recreational vehicles, 
motor homes, etc., with three axles. 
Class 7 : Four or More 
Axle Single-Unit Trucks All trucks on a single frame with four or more axles. 
Class 8 : Four or Fewer 
Axle Single-Trailer Trucks 
All vehicles with four or fewer axles consisting of two units, one of which is a tractor 
or straight truck power unit. 
Class 9 : Five-Axle Single-
Trailer Trucks 
All five-axle vehicles consisting of two units, one of which is a tractor or straight truck 
power unit. 
Class 10 : Six or More Axle 
Single-Trailer Trucks 
All vehicles with six or more axles consisting of two units, one of which is a tractor or 
straight truck power unit. 
Class 11 : Five or fewer 
Axle Multi-Trailer Trucks 
All vehicles with five or fewer axles consisting of three or more units, one of which is a 
tractor or straight truck power unit. 
Class 12 : Six-Axle Multi-
Trailer Trucks 
All six-axle vehicles consisting of three or more units, one of which is a tractor or 
straight truck power unit. 
Class 13 : Seven or More 
Axle Multi-Trailer Trucks 
All vehicles with seven or more axles consisting of three or more units, one of which is 
a tractor or straight truck power unit. 
Figure 2.1 shows a representation of these various FHWA vehicle classes. Also note that 
special cases may be considered according to the DOT using this classification scheme as 
follows:  
Class 14 - Will be defined by DOT personnel for special studies. 
Class 15 - Will by default identify any vehicle which does not conform to the classification 
criteria for Class 1 through Class 14. 
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 Note that the addition of a light trailer to a vehicle does not change the classification of the 
vehicle.  
Figure 2.1: FHWA Vehicle Classification Scheme 
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 2.4 Concluding Remarks 
This concludes the discussion of the pertinent literature on MOBILE and FHWA vehicle 
classification schemes, as required for this report. The next chapter will explain the methodology 
that is to be adopted to establish local data that could be used with the default national averages 
in order to provide for the input requirements into the MOBILE6 model. It will also give details 
on the criteria that were established for conversion of the FHWA classification to the MOBILE6 
classification scheme.  
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 CHAPTER 3 - METHODOLOGY 
 
3.0 Introduction 
The overall goal of this research was to establish a set of default truck classification 
profiles for use in the MOBILE 6 air quality modeling software program.  Two general sets of 
profiles were required, one set for interstate highways, and one set for non-interstate roads.  A 
“profile” was established by determining the percentage of traffic falling into each of the 
MOBILE6 vehicle classifications.  Three profiles were established for both interstate and non-
interstate roadways: 
1. Overall Traffic Profile – This profile provides the percentage of overall traffic (passenger 
vehicles and trucks combined) in each MOBILE 6 vehicle class.  This profile would be 
used if only the total traffic volume was known for a facility (i.e., the percentage of 
trucks was not known) 
2. Heavy-Duty / Light-Duty Split Profile –This profile provides the percentage of passenger 
car traffic and truck traffic in each MOBILE6 class.  It would be used if the total traffic 
volume and the percentage of trucks were known for a facility  
3. FHWA to MOBILE6 Conversion Profile – This profile gives the percentage of each 
FHWA Vehicle Class in each MOBILE 6 vehicle class.  This profile would be used if the 
user had data collected according to FHWA Vehicle Classification System and desired to 
convert it to the MOBILE 6 vehicle classification system 
This chapter describes the methodology followed to establish these three profiles for both 
the interstates and non-interstate highways.  Note that the methodology followed to establish the 
interstate profiles was very close to that originally planned i.e., vehicle classification data were 
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 collected at various sites throughout the state and compiled according to the three profiles.  
However, the methodology followed to establish the non-interstate profiles was originally 
intended to be based on motor vehicle records, with a different profile to be established for each 
county based on the vehicle fleet registered in that county.  However, these motor vehicle 
records were unable to be obtained, and a field-based methodology very similar to the interstate 
highways was established. 
Each section in this chapter describes a different step in the methodology, beginning with 
site selection.  Both the interstate and non-interstate methodologies are described together under 
each section since they were so similar, with any differences being highlighted. 
3.1 Site Selection 
Since the goal of the project was to establish classification profiles based on local data, 
the sites for data collection were restricted to roads within West Virginia.  The primary factor in 
the selection of the interstate sites was the presence of a weigh station. Data were collected at 
five different locations on four different interstates: 
• I-79 Northbound near Fairmont in the truck inspection / weigh station 
• I-70 Eastbound near Wheeling in the truck inspection / weigh station 
• I-64 Westbound near Hurricane in the truck inspection / weigh station 
• I-79 Southbound near Star City in the rest area 
• I-68 Westbound near Coopers Rock in the mandatory truck stop station. 
The non-interstate sites were selected in conjunction with the project monitor to provide 
both spatial coverage of the state and adequate coverage of the various functional classes, with 
consideration given to those corridors of special interest to the WVDOH.  Data were collected at 
five different locations: 
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 • WV-705, both directions, in Morgantown (urban setting) 
• US-33, both directions, in Buckhannon (semi-urban setting) 
• US-219, both directions, near Parsons (rural setting) 
• US-35, both directions, near Winfield (urban setting) 
• US-52, both directions, near Bluefield (rural setting). 
Figure 3.1 contains a location map showing each of these sites.  Tables 3.1 and 3.2 
provide the dates on which each site was visited for the interstates and non-interstates 
respectively.  Note that data were only collected if there were no unusual conditions with regard 
to weather, pavement conditions, special events or other incidents, etc.  
Table 3.1: Record of Interstate Highway Field Data Collection 
ROUTE DATE 
13-Mar-03  
18-Mar-03  
25-Jun-03* 
12-Aug-03* 
I-79 Northbound - 
Fairmont 
20-Aug-03* 
2-Apr-03  I-70 Eastbound - 
Wheeling 16-Sep-03* 
23-Apr-03  I-64 Westbound - 
Charleston 30 Sep / 1 Oct 2003* 
I-79 Southbound - Rest 
Area 9-Sep-03* 
26-Aug-03* I-68 Westbound - 
Coopers Rock 29-Aug-03* 
* FHWA Classification Information was recorded concurrently with MOBILE6 Classification 
Information for MOBILE6 classes LDT1 to LDT4, HDV2b, HDV3 to HDV7, HDV8a & 
HDV8b 
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 Figure 3.1: Location Map showing the Interstate and Non-Interstate Sites 
 
Also, note that by the time data were collected on I-79 southbound and I-68 westbound, a 
generic database of the percentages of vehicles falling into the different MOBILE6 groups had 
already been established for the interstates.  As the variability within the Interstates was quite 
minimal within the initial data counts, the default profile could be established with these data. 
Thus, data collected at these locations were used solely to develop the FHWA vehicle profile. 
Table 3.2: Record of Non-Interstate Field Data Collection  
ROUTE DATE 
WV 705 – Morgantown 9-Oct-03 / 9-Dec-03 
US 33 – Buckhannon 17-Sep-03* 
US 219 – Parsons 23-Sep-03* 
US 35 – Winfield 1-Oct-03* 
US 52 – Bluefield 7-Oct / 8-Oct 2003* 
* FHWA Classification Information was recorded concurrently with MOBILE6 Classification 
Information 
 30
 3.2 Data Collection 
During the first few data collection efforts, each vehicle that passed through the area was 
classified according to their MOBILE6 classification.  Counts were made along a single direction 
of the interstate route for 15-minute intervals for an average duration of about 5 hours.  The 
primary basis of classifying the MOBILE6 “HDV2b through HDV8a” classes is the G.V.W.R..  
As such, these counts were performed in interstate weigh stations, so the researchers had the 
benefit of knowing the actual weight for trucks, and had the ability to stop trucks if necessary to 
check the G.V.W.R. on their vehicle registration.  The heavier trucks were easier to note as most 
of them were allowed and equipped to carry about 80,000 lbs or more. These were easily 
classified into the HDV8b category of MOBILE6.   
A few trucks use the “pre-pass” system, which allowed them to bypass the weigh station. 
These, as well as all of the passenger cars, were recorded on the mainline of the interstate using a 
video camera for classification at a later time. The light-duty vehicles (MOBILE6 classes LDT1 
to LDT4) were identified on the basis of data collected about their G.V.W.R. and their Loading 
Vehicle Weights (L.V.W.) from sources like brochures, information obtained from dealers, and 
information that was available on the internet.  The passenger cars (LDV), Motorcycles (MC) 
and Buses (HDB) were easy to identify and categorize. 
After the first few data collection efforts and the subsequent analysis of the data, two 
observations were made. First, with experience, it became almost trivial to estimate the G.V.W.R. of 
a passing vehicle to the precision needed to make an accurate classification according to the 
MOBILE6 and FHWA classification scheme.  As such, data collection at sites such as the I-68 
mandatory truck stop and I-79 rest area, where no scales were present was deemed possible.   
Second, because the FHWA vehicle classes do not map neatly to the MOBILE6 classes 
due to the significant overlap of the classes, the FHWA vehicle class information needed to be 
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 collected concurrently with MOBILE6 vehicle class information. Some of the MOBILE6 classes 
had boundaries that fell neatly on the boundaries of the FHWA classes. This made the 
conversion between these classes trivial.  Heavy-duty buses, motorcycles, and passenger cars are 
examples of vehicle classes that map directly from the FHWA classification scheme to the 
MOBILE6 classification scheme.  However, in some instances, portions of certain FHWA 
classes mapped to portions of certain MOBILE6 classes.  In these cases, data were collected to 
define empirical relationships for the magnitude of traffic mapping from the FHWA classes to 
the MOBILE6 classes.  Data collection for classifying vehicles into the FHWA scheme involved 
counting the number of axles on the ground for each vehicle. Hence, during these counts it was 
necessary to observe both the G.V.W.R.’s in order to categorize them according to the 
MOBILE6 classification and also keep a record of the number of axles in use for each vehicle to 
aid in FHWA classification.  In reporting information on trucks the following criteria as 
established by the FHWA classification scheme were used (FHWA, 2003): 
• Truck tractor units traveling without a trailer were considered to be single-unit trucks 
• A truck tractor unit pulling other such units in a "saddle mount" configuration was 
considered as one single unit truck and was defined only by the axles on the pulling unit 
• Vehicles were defined by the number of axles in contact with the road. Therefore, 
"floating axles" were counted only when in the down position 
• The term "trailer" includes both semi and full trailers. 
Data were initially collected on field recording sheets and with a video camera. Data collected 
on video were then reviewed and recorded on field data sheets. The field data sheet was prepared with 
the various MOBILE6 categories across the rows to record counts of traffic every fifteen minutes 
across the columns.  With experience, the use of the video camera was no longer considered necessary, 
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 and was subsequently eliminated and substituted with on-site recording on field sheets. If FHWA 
classes were to be recorded, field sheets were made to incorporate the axle count. Appendix B shows 
an example of the field data sheet that was utilized in the classification count studies for this project. 
3.3 Data Reduction 
The data collected on the field data sheets were then summed in order to obtain the 15-
minute counts for each MOBILE6 class of vehicles. The collected data were then reduced to a 
tabular format on an Excel worksheet, with the various MOBILE6 classes across the columns 
and the total count obtained for each MOBILE6 class for the 15-minute time interval across the 
rows.   Appendix C contains the field collected database.   
3.4 Data Analysis 
The reduced data were in the form of total counts of vehicles for each MOBILE6 vehicle 
class for the 15-minute time intervals. The initial step in the analysis involved calculating the 
percentages of vehicles in each of the various MOBILE6 classes against the total vehicle count 
for each 15-minute interval. The mean values of these percentages across all of the time periods 
were then calculated and a profile of the MOBILE6 classification scheme for each 15-minute 
time interval was developed for that particular day and site.  These count values were also 
aggregated to hourly data by taking the sum of the pertinent four quarter-hour intervals, and the 
percentages were recalculated. The means calculated from these data provided the MOBILE6 
classification profile of the site. Data were averaged across other sites to form an overall profile. 
Two levels of data analysis were performed.  First, a number of comparisons were made across 
databases of the interstate sites to determine the variability of data, from site to site, across the various 
time periods within a site, and between different days for the same site.  Second, the analysis required 
to develop the different vehicle classification profiles was performed.  Each is described below. 
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 3.4.1 Comparisons of Interstate Databases to Determine Variability 
 As described above, data were reduced so as to be available in the forms of MOBILE6 
classification schemes showing both 15-minute and hourly profiles across the various sites for 
each day of data collection. The hourly profiles were then averaged to give the overall 
classification profile according to the MOBILE6 classification scheme. As an example, Table 3.3 
shows the hourly profile of the percentages of vehicles from the data collected from I-70 - 
Wheeling on April 02, 2003. Additionally, a standard deviation of the hourly profiles was 
computed for each class.  The ratios of these standard deviations to their respective means 
expressed as a percentage, and termed the coefficient of variation (C.V.), were used to gauge the 
variability of the profile versus time of day.  The C.V. was used to compare the consistency or 
variability in the collected data. The higher the C.V., the higher the variability and the lower the 
C.V., the higher is the consistency of the data.  
 In order to examine the effect of the variations of the classification profile data with time, 
regression analyses were performed. Since the objective was to establish that the trend line 
(linear trend) shown by the different sites across the hours that data were collected had an 
insignificant slope, the null hypothesis assumes that the mean of the slope is zero. Thus, the null 
hypothesis for the test has been assumed as µb = 0. The regression function in Microsoft Excel’s 
spreadsheet was used to perform these analyses. The P value for the slopes as returned by the 
function for the different MOBILE6 classes across the different sites was then compared to the 
desired significance level to determine whether the null hypothesis could be accepted or rejected. 
In keeping with traditional practices, a significance level of 5 percent was selected for these 
analyses. The null hypothesis would be rejected if the P value returned by the function is less 
than the assumed significance level of 5 percent.  
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  In order to judge variations across the sites, two sample equal variance Student t-tests 
were conducted. Since the objective is to establish whether or not the classification scheme 
varied across the sites, so as to facilitate the establishment of a generic profile, the null 
hypothesis assumes that the means of each vehicle class (e.g. LDV) across each site come from 
the same population. Thus, the individual vehicle classes were tested across two different sites, 
and in this fashion all the sites were compared and the results reported.    
Thus, the null hypothesis for the test has been assumed as µ1 - µ2 = 0.  
The details of the t-test are given below: 
Null Hypothesis: 
Ho: µ1 - µ2 = 0 
Alternative Hypothesis; 
Ha: µ1 - µ2 ≠ 0 
Test Statistic: 
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where, X1 and X2 are the sample means;  
s12 and s22 are the sample variances; 
and n1 and n2 are the number of observations.  
 The two sample t test assuming equal variances function provided in the Microsoft Excel 
spreadsheet was used to conduct the Student t analysis. The help directory states that this t-test 
form assumes that the means of both data sets are equal and is referred to as the homoscedastic t-
test. It also states that this test may be used to analyze whether two sample means are equal. The 
critical T value for a two tailed test is returned by the function for a desired significance level. 
This value is compared to the t statistic value given by the function to determine whether the two 
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 means of the samples are equal. The null hypothesis will be rejected if the absolute value of the 
t-statistic is greater than the T-critical value for the significance level and degrees of freedom. As 
in the regression analyses, a significance level of 5 percent was assumed for this analysis.  
 Additionally, percentile plots were made with the “percentages of total vehicles” as the 
ordinate and the “time interval” as the abscissa to compare hourly as well as 15- minute variation 
in the data.  Figure 3.2 shows an example of such a plot, depicting the hourly variation for the 
Interstate 70 - Wheeling data collected on April 02, 2003.   
Additional comparisons were made using these plots, and are described as follows: 
• Time of Day Comparisons – The 15-minute and hourly variations of the percentage of 
traffic in each MOBILE6 class versus time were studied for each site and for each day of 
data collection. This was done in order to ascertain the variability of the data versus the 
time of day and determine the need for additional temporal coverage of the day   
• Site-to-Site Comparisons for the Common Hours – Comparisons of the profiles 
developed during common hours were done in order to determine the variability across 
the various sites.  This comparison was made in order to judge the likely benefits of 
including additional sites in the database   
• Day-to-Day Comparisons for the Same Site - A comparison was also made between the 
same sites on different days in order to ascertain the repeatability of the profiles from day 
to day.  This comparison was made for each site that was visited more than once 
As noted previously, time of day variability could also be assessed from the coefficient of 
variation for the hourly percentages in each MOBILE6 class.  However, the consistency of the 
data was vividly apparent from these percentile plots (e.g. Figure 3.2).  
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Table 3.3: Hourly Classification Profile for I-70 E.B. – Wheeling, collected on April 02, 2003 
LDV % LDV LDT1 % LDT1 LDT2 % LDT2 LDT3 % LDT3 LDT4 % LDT4 HDV2b % HDV2b HDV3 % HDV3 HDV4 % HDV4 HDV5 % HDV5 HDV6 % HDV6 HDV7 % HDV7 HDV8a % HDV8a HDV8b % HDV8b HDB % HDB MC % MC
8:45 320 43 11 1 176 24 1 0 68 9 27 4 10 1 6 1 3 0 9 1 4 1 5 1 99 13 4 1 3 0 746
9:45 346 49 20 3 154 22 5 1 55 8 27 4 6 1 4 1 3 0 3 0 1 0 0 0 82 12 1 0 0 0 707
10:45 358 44 32 4 187 23 9 1 75 9 26 3 9 1 4 0 3 0 4 0 5 1 3 0 87 11 6 1 5 1 813
11:45 458 46 19 2 261 26 3 0 76 8 27 3 7 1 4 0 4 0 6 1 4 0 2 0 127 13 3 0 3 0 1004
12:45 478 47 23 2 270 27 2 0 62 6 7 1 10 1 2 0 4 0 8 1 12 1 5 0 113 11 5 0 7 1 1008
13:45 596 50 21 2 298 25 3 0 80 7 12 1 8 1 4 0 4 0 8 1 9 1 1 0 122 10 26 2 6 1 1198
14:45 643 47 34 3 335 25 4 0 133 10 32 2 16 1 2 0 1 0 4 0 3 0 7 1 137 10 6 0 2 0 1359
Mean 457 47 23 2 240 24 4 0 78 8 23 2 9 1 4 0 3 0 6 1 5 1 3 0 110 11 7 1 4 0 976
Std. Dev. 126.00 2.51 7.90 0.83 68.35 1.73 2.61 0.35 25.58 1.37 9.25 1.23 3.26 0.25 1.38 0.23 1.07 0.12 2.38 0.30 3.78 0.35 2.50 0.25 20.83 1.21 8.44 0.68 2.43 0.25 241.39
C.V. 28 5 35 35 28 7 68 82 33 17 41 49 35 26 37 54 34 36 40 47 70 64 76 74 19 11 116 99 65 66 25
ClassTime Total Veh
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 Figure 3.2: Hourly Variation Profile Plot for I-70 E.B.-Wheeling collected on April 
02, 2003 
Time of Day vs. Percent of Total Traffic
I-70 East Wheeling Weigh Station - April 2
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 Although it is described in detail in Chapter 4, it should be noted that the 
variability of the data was surprisingly small for all of the comparisons made.  As such, 
the sample size of the database with respect to the interstate routes was judged to be 
adequate. 
 The regression and student t-test analyses were also conducted for the non-
interstate routes however, the results obtained may not be entirely applicable as this 
approach to establishing the profiles was not adopted until late in the project, and each of 
these sites was visited only once.  Furthermore, the sites are highly variable with respect 
to both functional class and setting, and are not expected to have similar traffic 
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 characteristics.  As such, the profiles were not expected to be similar.  The sample size 
for the non-interstate routes likely should have been larger; however, there was little that 
could be done in this regard under the scope of this project. 
3.4.2 Development of Vehicle Classification Profiles 
As noted earlier, three types of classification profiles were developed.  Each is 
described in detail below.  For each profile, the input, process, and output are provided.  
Each also contains an example to illustrate its usage.  Note that in each case, the user must 
first choose the appropriate profile based on the facility location and functional class.  For 
interstate highways, the choice is trivial because there is only one profile of each type 
developed.  For the non-interstates, the user needs to select the profile from the site that is 
most similar to the facility in question.   
Overall Traffic Profile 
Required Input:  Average Daily Traffic (ADT or AADT) 
Process:  Multiply the ADT by the percentage of traffic in each MOBILE6 class as 
reported in the profile as shown by the following formula: 
Nc = Pc × A.D.T. 
where: 
Nc = Count of a particular MOBILE6 class on the given roadway 
Pc = Percentage of the same MOBILE6 class as established by the classification profile 
Output:  The number of vehicles in each MOBILE6 vehicle class. 
Example:  An interstate roadway has an ADT of 40,000 v.p.d..  According to the profile 
established for interstates, 43.29 % of vehicles on the roadway are LDV (passenger cars).  
The number of MOBILE6 class LDV vehicles would then be as follows:   
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 NLDV = PLDV × ADT 
Thus, NLDV = 43.29 % × 40,000 = 17,316 
 The same procedure could then be used to calculate the number of vehicles in the 
remaining MOBILE6 classes. 
Heavy-Duty / Light-Duty Split Profile 
Required Input:  A.D.T. and the percentage of trucks on the facility in question 
Process:  First determine the number of trucks and passenger cars from the ADT and 
percent trucks as follows:   
ADTtrucks = ADT × T 
where: 
ADTtrucks = Number of Daily Trucks 
T = Percentage of Trucks 
ADTcars = ADT - ADTtrucks 
where, ADTcars is the Number of Daily Passenger Vehicles 
Then, apply either the passenger car profile or the truck profile, as appropriate, in 
manner similar to that demonstrated under the “Overall Traffic Profile” description. The 
passenger car traffic will be divided among the Light-Duty Classes in MOBILE6 (LDV, 
LDT1 to LDT4 and MC) and the trucks will be divided among the Heavy-Duty Classes 
(HDV2b, HDV3 to HDV7, HDV8a, HDV8b and HDB). 
Output:  The number of vehicles in each MOBILE6 vehicle class. 
Example:  An interstate roadway has an ADT of 40,000 v.p.d., with 10 % trucks.  
According to the profile established for interstates, 3.98 % of the trucks fall in the HDV6 
class. The number of MOBILE6 class HDV6 vehicles would then be as follows:   
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 NHDV6 = PHDV6 × ADT × T 
Thus, NHDV6 = 3.98 % × 40,000 × 10 % = 159.2 vehicles ≈ 159 vehicles 
 The same procedure could then be used to calculate the number of vehicles in the 
remaining MOBILE6 classes. 
FHWA to MOBILE6 Conversion Profile  
Required Input:  Count Data collected according to the FHWA classification scheme   
Process:  The FHWA vehicle classification consists of 13 classes of vehicles categorized 
based on the number of axles in use at the time of counting. This classification scheme 
was presented in detail in Chapter 2. A comparison of the FHWA and MOBILE6 
classification schemes is summarized in Table 3.4. This is the basis for the FHWA to 
MOBILE6 conversion profile.   
 Note that some of the FHWA classes map to one and only one MOBILE6 classes.  
Conversion in these cases is trivial. In some instances, a FHWA class maps to more than 
one MOBILE6 class, for example; FHWA Class 3 maps to LDT1 to LDT4 and HDV2b, 
but no other FHWA class maps to one of these MOBILE6 classes.  These are also 
relatively simple to convert.  The most complex case is typified by the relationship 
between FHWA classes 5, 6, and 7 and HDV classes 3 through 8b.  Three FHWA classes 
are overlapping with seven different MOBILE6 classifications. In these instances, the 
empirical profiles that are based on the field data specifically collected for FHWA to 
MOBILE6 conversion must be applied.   
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 Table 3.4: Classification Scheme for FHWA to MOBILE6 Conversion 
FHWA MOBILE6 
Class 1 MC 
Class 2 LDV 
Class 3 LDT 1 to LDT 4, HDV 2b 
Class 4 HDB 
Class 5 HDV 3 to HDV 7, HDV 8a, HDV 8b 
Class 6 HDV 3 to HDV 7, HDV 8a, HDV 8b 
Class 7 HDV 4 to HDV 7, HDV 8a, HDV 8b 
Class 8 HDV 8a, HDV 8b 
Class 9 to Class 13 HDV 8b 
 
Output:  The number of vehicles in each MOBILE6 vehicle class. 
Example:  There are 3,000 vehicles in FHWA Class 5 on a given interstate in a day.  Use 
the FHWA to MOBILE6 conversion to determine how many of these are MOBILE6 - 
HDV3 class vehicles. Assume it is known from the profile established in this research 
that 17.75 % of the FHWA Class 5 vehicles map to HDV3 
Ncf = Pcf × NFHWA  
where: 
Ncf = Count of a particular MOBILE6 class for the particular FHWA class 
Pcf = Percentage of the same MOBILE6 class as established for the particular FHWA class 
NFHWA = Number of vehicles in the particular FHWA class 
therefore: 
NHDV3-5 = 3,000 × 17.75 % = 532.5 vehicles ≈ 533 vehicles in MOBILE6 Class HDV3 
that are also classified as FHWA Class 5. 
 Note that there are also Class HDV3 vehicles in FHWA Class 6. This operation 
would also be performed for FHWA Class 6 and the result added to the above to determine 
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 the total number of vehicles in Class HDV3. The counts for the other MOBILE6 classes 
can be calculated by adopting the appropriate procedure depending on the class. 
3.5 Concluding Remarks 
This concludes the methodologies that were adopted in order to arrive upon the 
vehicle classification profiles. The following chapter will outline the results that were 
arrived upon as an outcome of this project.  
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 CHAPTER 4 – ANALYSIS AND RESULTS 
 
 
4.0 Introduction 
This chapter will explain in detail the vehicle classification profiles developed as 
input for the MOBILE6 modeling software. These profiles were created using the 
methodology described in Chapter 3. Because of the sample size and similarity between 
the interstate sites, a collection of generic profiles were created for these routes in West 
Virginia. The sample of non-interstate routes was highly diverse. As such, the profiles for 
the non-interstates were considered unique to each site.  It is assumed that each of these 
can be used to establish profiles for the remaining routes if the user selects the route that 
is most similar to the route in question.  
 For the purposes of this study, data were collected from four different interstates 
and five different non-interstates on various weekdays during the spring, summer, and 
fall of 2003. As has been explained earlier, hourly data from each site was used to 
develop a vehicle classification profile for each day at each site. The formation of such a 
vehicle classification profile is described in detail in Section 4.1. Comparisons made to 
determine the variability of the interstate data obtained are described in Section 4.2. 
These comparisons formed the basis of the decision to develop a generic interstate profile 
based on a composite of all the interstate data. The decision to present each non-interstate 
profile without averaging is based on the comparisons made in Section 4.2.2. Section 
4.3.1 contains the default profiles for the interstates, while Section 4.3.2 contains the 
profiles developed from the non-interstate data. 
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 4.1 Formation of a Vehicle Classification Profile 
 This section illustrates the process involved in developing the vehicle 
classification profile from data collected on I-79 at the Northbound Fairmont Weigh 
Station on the 13th of March, 2003. This process is presented in detail to demonstrate how 
all raw data were converted to a vehicle classification profile. 
 The initial step was to organize the 15-minute counts obtained for each vehicle 
class into a tabular format. These counts were then converted to percentiles by dividing 
each against the total count obtained for the entire 15-minute period. The counts as well 
as the percentages are shown in Table 4.1. 
 The next step was to aggregate the 15-minute counts into hourly counts by 
summing the pertinent four quarter-hour intervals. These counts were again converted to 
percentiles by using the total vehicle count for that hour. This profile has been shown as 
Table 4.2. The mean, standard deviation and the C.V. (SD/Mean) were also calculated 
from these count data for that site. It has also been mentioned that percentile plots were 
made for the time of the day versus the percent of total traffic for both the 15-minute and 
the hourly count data. Figure 4.1 shows the 15-minute variation percentile plot and 
Figure 4.2 the hourly variation percentile plot. 
 The very last step involved identifying the hours of data collection that were 
common to all sites. This step was adopted for the interstate sites to assess the variability 
across the sites, as described in Section 4.2. After data from each site had been collected, 
the common hours were identified and the profiles in percentage form were compared 
across all the sites.  This has been shown as Table 4.3 and the percentile plot for these 
hours has been shown as Figure 4.3.  
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Table 4.1: Fifteen-minute vehicle counts and percentile profile for I-79 N.B. – Fairmont, collected on March 13, 2003 
LDV % LDV LDT1 % LDT1 LDT2 % LDT2 LDT3 % LDT3 LDT4 % LDT4 HDV2b % HDV2b HDV3 % HDV3 HDV4 % HDV4 HDV5 % HDV5 HDV6 % HDV6 HDV7 % HDV7 HDV8a % HDV8a HDV8b % HDV8b HDB % HDB MC % MC
9:00 108 39 9 3 65 24 0 0 24 9 18 7 4 1 1 0 3 1 5 2 3 1 15 5 21 8 0 0 0 0 276
9:15 117 41 5 2 54 19 6 2 28 10 9 3 2 1 0 0 0 0 6 2 10 4 16 6 30 11 1 0 0 0 284
9:30 111 41 5 2 67 25 1 0 27 10 12 4 1 0 3 1 3 1 8 3 3 1 16 6 11 4 1 0 0 0 269
9:45 107 41 6 2 51 20 1 0 31 12 6 2 4 2 6 2 3 1 3 1 2 1 5 2 36 14 0 0 0 0 261
10:00 89 40 3 1 68 30 0 0 26 12 6 3 2 1 2 1 0 0 3 1 1 0 2 1 23 10 0 0 0 0 225
10:15 88 41 7 3 47 22 0 0 22 10 7 3 1 0 4 2 3 1 3 1 0 0 1 0 32 15 0 0 0 0 215
10:30 92 33 8 3 70 25 0 0 30 11 10 4 13 5 0 0 2 1 1 0 7 3 4 1 38 14 0 0 0 0 275
10:45 74 37 5 2 44 22 1 0 31 15 7 3 0 0 0 0 0 0 1 0 3 1 7 3 28 14 1 0 0 0 202
11:00 101 45 2 1 55 25 2 1 21 9 7 3 5 2 1 0 2 1 3 1 2 1 1 0 22 10 0 0 0 0 224
11:15 102 40 6 2 55 22 2 1 25 10 7 3 2 1 2 1 1 0 3 1 4 2 8 3 34 13 1 0 0 0 252
11:30 104 46 6 3 52 23 1 0 18 8 6 3 1 0 0 0 1 0 3 1 2 1 3 1 31 14 0 0 0 0 228
11:45 85 43 3 2 36 18 1 1 18 9 5 3 1 1 4 2 2 1 3 2 4 2 6 3 30 15 1 1 0 0 199
12:00 111 47 5 2 44 19 1 0 30 13 8 3 2 1 0 0 0 0 1 0 4 2 4 2 24 10 0 0 0 0 234
12:15 122 45 8 3 45 17 2 1 27 10 12 4 2 1 2 1 2 1 1 0 3 1 5 2 39 14 0 0 2 1 272
12:30 111 44 3 1 49 20 1 0 35 14 10 4 1 0 3 1 1 0 1 0 6 2 4 2 24 10 0 0 1 0 250
12:45 130 47 0 0 63 23 2 1 36 13 5 2 3 1 5 2 0 0 3 1 4 1 0 0 26 9 0 0 0 0 277
13:00 102 43 5 2 58 24 3 1 31 13 3 1 3 1 1 0 1 0 3 1 5 2 6 3 18 8 0 0 0 0 239
13:15 103 43 4 2 45 19 4 2 35 15 11 5 1 0 3 1 0 0 1 0 3 1 3 1 25 11 0 0 0 0 238
13:30 109 40 8 3 66 24 4 1 38 14 7 3 0 0 4 1 0 0 1 0 3 1 2 1 32 12 0 0 0 0 274
13:45 105 40 10 4 65 25 4 2 31 12 11 4 0 0 4 2 3 1 4 2 4 2 2 1 19 7 0 0 0 0 262
Mean 104 42 5 2 55 22 2 1 28 11 8 3 2 1 2 1 1 1 3 1 4 1 6 2 27 11 0 0 0 0 248
Std. Dev. 13.11 3.42 2.50 0.92 9.90 3.25 1.64 0.61 5.72 2.13 3.38 1.17 2.85 1.05 1.86 0.75 1.23 0.49 1.87 0.69 2.18 0.79 4.85 1.77 7.18 3.02 0.44 0.19 0.49 0.18 26.37
C.V. 13 8 46 42 18 15 91 86 20 19 40 35 119 112 83 83 91 90 66 60 60 55 88 81 26 27 178 180 326 322 11
Time Total VehClass
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Figure 4.1: 15-minute percentile profile for I-79 N.B. – Fairmont, collected on March 13, 
2003
Percent of Traffic vs. Time
I-79 North Fairmont Weigh Station - March 13
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Table 4.2: Hourly vehicle counts and percentile profile for I-79 N.B. – Fairmont, collected on March 13, 2003 
LDV % LDV LDT1 % LDT1 LDT2 % LDT2 LDT3 % LDT3 LDT4 % LDT4 HDV2b % HDV2b HDV3 % HDV3 HDV4 % HDV4 HDV5 % HDV5 HDV6 % HDV6 HDV7 % HDV7 HDV8a % HDV8a HDV8b % HDV8b HDB % HDB MC % MC
9:00 443 41 25 2 237 22 8 1 110 10 45 4 11 1 10 1 9 1 22 2 18 2 52 5 98 9 2 0 0 0 1090
10:00 343 37 23 3 229 25 1 0 109 12 30 3 16 2 6 1 5 1 8 1 11 1 14 2 121 13 1 0 0 0 917
11:00 392 43 17 2 198 22 6 1 82 9 25 3 9 1 7 1 6 1 12 1 12 1 18 2 117 13 2 0 0 0 903
12:00 474 46 16 2 201 19 6 1 128 12 35 3 8 1 10 1 3 0 6 1 17 2 13 1 113 11 0 0 3 0 1033
13:00 419 41 27 3 234 23 15 1 135 13 32 3 4 0 12 1 4 0 9 1 15 1 13 1 94 9 0 0 0 0 1013
Mean 414 42 22 2 220 22 7 1 113 11 33 3 10 1 9 1 5 1 11 1 15 1 22 2 109 11 1 0 1 0 991
Std. Dev. 49.98 3.17 4.88 0.46 18.78 2.02 5.07 0.49 20.58 1.73 7.44 0.50 4.39 0.49 2.45 0.20 2.30 0.21 6.31 0.56 3.05 0.20 16.90 1.49 11.93 1.98 1.00 0.10 1.34 0.13 79.48
C.V. 12 8 23 21 9 9 70 69 18 15 22 15 46 50 27 22 43 39 55 49 21 14 77 69 11 18 100 99 224 224 8
Time Total Veh
Class
 
Figure 4.2: Hourly percentile profile for I-79 N.B. – Fairmont, collected on March 13, 2003 
Time of Day vs. Percent of Total Traffic
I-79 North Fairmont Weigh Station - March 13
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Table 4.3: Common hour vehicle counts and percentile profile for I-79 N.B. – Fairmont, collected on March 13, 2003 
LDV % LDV LDT1 % LDT1 LDT2 % LDT2 LDT3 % LDT3 LDT4 % LDT4 HDV2b % HDV2b HDV3 % HDV3 HDV4 % HDV4 HDV5 % HDV5 HDV6 % HDV6 HDV7 % HDV7 HDV8a % HDV8a HDV8b % HDV8b HDB % HDB MC % MC
11:00 392 43 17 2 198 22 6 1 82 9 25 3 9 1 7 1 6 1 12 1 12 1 18 2 117 13 2 0 0 0 903
12:00 474 46 16 2 201 19 6 1 128 12 35 3 8 1 10 1 3 0 6 1 17 2 13 1 113 11 0 0 3 0 1033
13:00 419 41 27 3 234 23 15 1 135 13 32 3 4 0 12 1 4 0 9 1 15 1 13 1 94 9 0 0 0 0 1013
Mean 428 44 20 2 211 21 9 1 115 12 31 3 7 1 10 1 4 0 9 1 15 1 15 2 108 11 1 0 1 0 983
Std. Dev. 41.79 2.27 6.08 0.57 19.97 1.86 5.20 0.50 28.79 2.23 5.13 0.31 2.65 0.30 2.52 0.20 1.53 0.19 3.00 0.38 2.52 0.16 2.89 0.42 12.29 1.84 1.15 0.13 1.73 0.17 70.00
C.V. 10 5 30 28 9 9 58 55 25 19 17 10 38 42 26 21 35 43 33 40 17 11 20 28 11 17 173 173 173 173 7
Time
Class
Total Veh
 
Figure 4.3: Common hour comparison percentile profile for I-79 N.B. – Fairmont, collected on March 13, 2003 
Time of Day vs. Percent of Total Traffic
I-79 North Fairmont Weigh Station - March 13
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 4.2 Comparisons of Databases to Determine Variability 
After the profiles were established for each site as described in Section 4.1, the 
next step was to investigate the profiles to assess the variability across the sites. For the 
purpose of discussion, the graphical results of these profiles for the interstate and non-
interstate sites are shown below.  
4.2.1 Comparisons of Interstate Profiles 
 The different types of comparisons that were conducted for the interstate sites are 
described below. 
4.2.1.1 Time of Day Comparisons 
The 15-minute and hourly variations of the percentage of traffic in each 
MOBILE6 class versus time were studied for each site and for each day of data 
collection. This was done in order to ascertain the variability of the data versus the time 
of day and determine the need for additional temporal coverage of the day. Figures 4.4, 
4.5, 4.6 and 4.7 show these hourly variations for the interstate sites.  
Figure 4.4: Hourly Variation Profile for I-79 N.B. – Fairmont, on March 13, 2003 
Time of Day vs. Percent of Total Traffic
I-79 North Fairmont Weigh Station - March 13
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 Figure 4.5: Hourly Variation Profile for I-79 N.B. – Fairmont, on March 18, 2003 
Time of Day vs. Percent of Total Traffic
I-79 North Fairmont Weigh Station - March 18
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Figure 4.6: Hourly Variation Profile for I-70 E.B. – Wheeling, on April 02, 2003 
Time of Day vs. Percent of Total Traffic
I-70 East Wheeling Weigh Station - April 2
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 Figure 4.7: Hourly Variation Profile for I-64 W.B. – Charleston, on April 23, 2003 
Time of Day vs. Percent of Total Traffic
I-64 West Weigh Station - Charleston - April 23 
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Table 4.4 shows the mean values taken from the hourly data collected at the 
various interstate sites. It also presents the average of the means across the different sites.  
Table 4.4: Hourly Mean Profiles for the Interstate sites on the days studied 
LDV LDT1 LDT2 LDT3 LDT4 HDV2b HDV3 HDV4 HDV5 HDV6 HDV7 HDV8a HDV8b HDB MC
I-79: March 13, 2003 41.74 2.18 22.24 0.71 11.36 3.34 0.98 0.90 0.54 1.14 1.46 2.17 11.07 0.10 0.18 991
I-79: March 18, 2003 42.98 3.00 22.04 0.78 9.43 3.94 1.62 0.94 0.53 0.99 0.77 1.22 11.40 0.13 0.13 1069
I-70: April 02, 2003 46.57 2.38 24.38 0.43 8.04 2.48 0.98 0.42 0.34 0.64 0.55 0.33 11.38 0.69 0.00 976
I-64: April 23, 2003 41.85 3.12 22.30 1.04 10.38 3.77 1.19 0.68 0.69 0.52 0.79 0.89 12.61 0.13 0.13 1118
Average of Means 43.29 2.67 22.74 0.74 9.80 3.38 1.19 0.73 0.53 0.82 0.89 1.15 11.62 0.26 0.11 1039
Total VehDate & Location Mean of the Various Classes (Percentages)
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 It can be observed that there is negligible difference between these values. It can 
be inferred from these plots, the regression analyses charts and from Table 4.4 that the 
vehicle classification profile does not change significantly across the primary hours of the 
day, and that additional data collection to provide additional coverage of the day was not 
necessary. From the regression tables, since the null hypothesis is not rejected in most 
cases for the interstate sites, it shows that the slopes of the trend line have no effect with 
time and hence this assumption is statistically validated. The regression analysis tables 
for the different interstate and non-interstate sites have been presented in Appendix D.   
4.2.1.2 Site-to-Site Comparisons for the Common Hours 
Comparisons of the profiles developed during common hours of data collection 
were made in order to determine the variability across the various sites. The purpose of 
this comparison was made in order to judge the likely benefits of including additional 
sites in the database. Figures 4.8, 4.9, 4.10 and 4.11 show the profiles for each site so that 
they may be compared to one another.  
Figure 4.8: Comparison Profile for I-79 N.B. – Fairmont, on March 13, 2003 
Time of Day vs. Percent of Total Traffic
I-79 North Fairmont Weigh Station - March 13
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 Figure 4.9: Comparison Profile for I-79 N.B. – Fairmont, on March 18, 2003 
Time of Day vs. Percent of Total Traffic
I-79 North Fairmont Weigh Station - March 18
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Figure 4.10: Comparison Profile for I-70 E.B. – Wheeling, on April 02, 2003 
Time of Day vs. Percent of Total Traffic
I-70 East Wheeling Weigh Station - April 2
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 Figure 4.11: Comparison Profile for I-64 W.B. – Charleston, on April 23, 2003 
Time of Day vs. Percent of Total Traffic
I-64 West Weigh Station - Charleston - April 23 
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The common hours of data collection were identified across the various sites and 
a profile was developed with the means of the averages of the common hours (11:00 am, 
12:00 pm and 1:00 pm).  This was then averaged across the days and sites to develop the 
profile for comparison to the overall profile. The average of the means of the comparison 
profile is shown in Table 4.5, and the hourly profile is as shown in Table 4.4.  It can be 
seen that there is hardly any difference in the values of the percentages of the various 
classes of vehicles, which validates the theory of a generic profile for these sites.  
 
Table 4.5: Comparison Profiles of the Interstate Sites  
LDV LDT1 LDT2 LDT3 LDT4 HDV2b HDV3 HDV4 HDV5 HDV6 HDV7 HDV8a HDV8b HDB MC
Average of Means - Hourly 43.29 2.67 22.74 0.74 9.00 3.38 1.19 0.73 0.53 0.82 0.89 1.15 11.62 0.26 0.18
Average of Means - Common Hours 43.11 2.59 22.77 0.83 9.00 3.15 1.10 0.80 0.49 0.88 1.02 1.11 11.89 0.28 0.28
MOBILE6 Category Mean of the Various Classes (Percentages)
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 It was deduced from these charts that the percentiles of vehicles at any of these 
sites are very similar for the common hours during which data were collected on different 
days. Hence, it was inferred that data collection at additional sites would be of limited 
benefit.   
4.2.1.3 Day-to-Day Comparisons for the Same Site 
Data were collected on multiple days at the I-79 northbound site near Fairmont; 
hence, a comparison was made across the different days in order to ascertain the 
repeatability of the profiles from day to day.  This comparison can be made through 
examination of Figures 4.4 and 4.5, which contain the data collected at the I-79 
northbound weigh station on March 13, 2003 and March 18, 2003 respectively. As has 
been mentioned before, a significant difference is not observed from these percentile 
profiles across the two days of data collection. As such, it was inferred that a single day 
of data collection was sufficient. 
4.2.2 Comparisons of Non-Interstate Profiles 
 The comparisons that were conducted for the non-interstate sites are described 
below. 
4.2.2.1 Time of Day Comparisons  
The hourly variation percentile plots of the non-interstate sites were also 
compared in order to assess the nature of their similarity to one another. This was in order 
to ascertain whether these data could be combined to develop a single profile as in the 
case of the interstate sites. Figures 4.12, 4.13, 4.14, 4.15 and 4.16 show these hourly 
variation percentile plots for the various non-interstate sites.  
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 Figure 4.12: Hourly Variation Profile for WV-705 – Morgantown, on Sept. 10, 2003 
Time of Day vs. Percent of Total Traffic
Route 705 - Near Medical Center Apts. : September 10, 2003
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Figure 4.13: Hourly Variation Profile for US-33 – Buckhannon, on Sept. 17, 2003 
Time of Day vs. Percent of Total Traffic
US 33 - Near Buckhannon : September 17, 2003
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 Figure 4.14: Hourly Variation Profile for US-219 - near Parsons, on Sept. 23, 2003 
Time of Day vs. Perecent of Total Traffic
US 219 - Parsons : September 23, 2003
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Figure 4.15: Hourly Variation Profile for US-35 - near Winfield, on Oct. 01, 2003 
Time of Day vs. Percent of Total Traffic
US 35 - Charleston : October 1, 2003
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 Figure 4.16: Hourly Variation Profile for US-52 - near Bluefield, on Oct. 07/Oct. 08, 2003 
Time of Day vs. Percent of Total Traffic
US 52 - Bluefield : October 7/ October 8, 2003
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 It can be inferred from these plots that the vehicle classification profiles for the 
non-interstate roads studied are quite different from each other across the primary hours 
of the day. This can also be seen from Table 4.6 shown below.  
 
Table 4.6: Traffic Profiles for the Non-Interstates showing variability of the sites 
MOBILE6 Class LDV LDT1 LDT2 LDT3 LDT4 HDV2b HDV3 HDV4 HDV5 HDV6 HDV7 HDV8a HDV8b HDB MC
 WV 705 46.22 4.57 30.19 1.20 8.78 3.54 0.75 0.81 0.51 0.46 0.22 1.35 0.45 0.33 0.62
US 33 34.98 0.85 28.38 2.04 12.64 2.27 2.18 1.10 0.50 0.83 1.58 3.30 8.52 0.39 0.45
US 219 30.30 2.98 22.13 0.46 16.25 6.91 2.20 1.02 1.21 0.58 1.33 3.25 10.63 0.11 0.65
US 35 46.04 1.40 21.38 0.51 15.83 5.01 1.37 0.73 0.38 0.35 0.35 0.75 3.57 2.27 0.04
US 52 43.77 1.44 26.76 1.21 14.58 4.60 1.26 0.51 1.35 0.87 0.41 0.92 1.63 0.45 0.24
Mean 40.26 2.25 25.77 1.09 13.62 4.46 1.55 0.83 0.79 0.62 0.78 1.91 4.96 0.71 0.40
Std Deviation 7.22 1.52 3.87 0.64 3.04 1.73 0.63 0.24 0.45 0.23 0.63 1.26 4.42 0.88 0.26
C.V. 18 68 15 59 22 39 40 28 57 37 81 66 89 124 65
Range 30 - 46 1 - 5 21 - 30 0 - 2 9 - 16 2 - 7 1 - 2 - 0 - 1 0 - 1 0 - 2 1 - 3 0 - 11 0 - 2 0 - 1
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  This table presents the hourly percentile profiles for the different non-
interstate sites and shows the average of the means, along with the variation as 
depicted by the coefficient of variation (SD/Mean), and the range of the data. It is 
evident from the table that the variation between the data is quite large. This is also 
observed to be the trend shown by the student t-test analyses, which is presented in 
Appendix E. As such, it was concluded that each non-interstate profile should be 
presented individually. 
4.2.3 Summary of Comparisons  
 Hence all these comparisons led to the conclusion that there was little 
variation in the vehicle classification profiles for the interstate routes, which 
supports the validity of a single set of profiles for these routes for converting traffic 
data collected according to various vehicle classification schemes to the MOBILE6 
scheme.  These profiles were developed by using the mean values of the hourly 
percentiles of the vehicle classes at the different interstate sites. The following 
sections will describe the development of these profiles for the interstates. The 
generic profiles were not established for non-interstates as they are quite different in 
their functional class and settings. This was also observed from the percentile plots 
that were made for these sites. Hence, the individual profiles will have to be used 
for the non-interstates and applied depending on their similarity to the sites studied, 
as judged by the engineer. 
4.3 Vehicle Classification Profiles 
 This section describes and provides the vehicle profiles that were developed for 
input into the MOBILE6 software for the interstate and non-interstate routes.  
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 4.3.1 Interstate Vehicle Classification Profiles 
 Chapter 3 discusses the three types of classification profiles that were developed, 
with each profile providing a means of converting traffic data collected according to a 
different classification profile to the MOBILE 6 profiles.  The three profiles were as 
follows: 
1. Overall Traffic Profile – This profile provides the percentage of overall traffic 
(passenger vehicles and trucks combined) in each MOBILE 6 vehicle class.  This 
profile would be used if only the total traffic volume was known for a facility 
(i.e., the percentage of trucks was not known) 
2. Heavy-Duty / Light-Duty Split Profile –This profile provides the percentage of 
passenger car traffic and truck traffic in each MOBILE6 class.  It would be 
used if the total traffic volume and the percentage of trucks were known for a 
facility  
3. FHWA to MOBILE6 Conversion Profile – This profile gives the percentage of 
each FHWA Vehicle Class in each MOBILE 6 vehicle class.  This profile 
would be used if the user had data collected according to FHWA Vehicle 
Classification System and desired to convert it to the MOBILE 6 vehicle 
classification system 
 Three vehicle classifications are now presented for the interstate routes.  Section 
4.3.1.1 contains the profile to be used if only A.A.D.T. information is known.  Section 
4.3.1.2 contains the profile to be used if the AADT and the percentage of heavy-duty 
vehicles are known.  Section 4.3.1.3 contains the profile to be used if a count is classified 
according to the FHWA vehicle classification profile. 
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 4.3.1.1 Overall Traffic Profile 
 The number of each class of vehicles of the MOBILE6 classification can be 
calculated given the A.A.D.T. on any given Interstate in West Virginia by using the 
following profile, shown in Table 4.7. This profile is simply the average of the means of 
the data averaged over the days as is provided in Table 4.4. 
 
Table 4.7: Overall Traffic Profile for the Interstates 
LDV LDT1 LDT2 LDT3 LDT4 HDV2b HDV3 HDV4 HDV5 HDV6 HDV7 HDV8a HDV8b HDB MC
Average of Means 43.29 2.67 22.74 0.74 9.00 3.38 1.19 0.73 0.53 0.82 0.89 1.15 11.62 0.26 0.18
MOBILE6 Category Mean of the Various Classes (Percentages)
 
 Thus given that a certain Interstate in West Virginia has an AADT of 40,000 vehicles 
per day, the number of MOBILE6 class LDV, on this interstate can be calculated to be: 
NLDV = 40,000 × 0.4329 = 17,316 
 These calculations are performed so that the number of vehicles in each class is 
known. Then, given the mileage of the particular segment of interstate in question, the 
vehicle miles of travel in each vehicle class can be computed.  This is the main parameter 
of interest in MOBILE 6 modeling.   
4.3.1.2 Heavy-Duty / Light-Duty Split Profile 
 The number of heavy-duty and light-duty vehicles on any given interstate in West 
Virginia can be calculated given the AADT of the interstate by using the following 
profile as shown in Table 4.8. This profile is a result of the combination of the 
percentages of light-duty vehicles (LDV, LDT1, LDT2, LDT3, LDT4 and MC) and the 
heavy-duty vehicles (HDV2b, HDV3 through HDV7, HDV8a, HDV8b and HDB) from 
the average of the means as shown in Table 4.7. It can be noted from Table 4.7 that the 
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 heavy-duty vehicle group totals up to 20.58 % and the light-duty vehicle group totals to 
79.42 %. Thus, for any other percentage of heavy-duty or light-duty vehicles on a given 
roadway, the split profile may be used to obtain the percentage vehicles of the different 
MOBILE6 classes. This profile resulted from totaling the percentages of each of these 
groups as shown in Table 4.7 and converting them so that each of these groups totaled to 
100 percent.  
 
Table 4.8: Heavy-Duty / Light-Duty Split Profile for the Interstates 
LDV LDT1 LDT2 LDT3 LDT4 MC HDV2b HDV3 HDV4 HDV5 HDV6 HDV7 HDV8a HDV8b HDB
Average of Means 54.50 3.36 28.63 0.93 12.34 0.23 16.43 5.80 3.57 2.56 3.98 4.33 5.59 56.45 1.28
Total
MOBILE6 Category
Mean of the Various Classes (Percentages)
Light Duty Vehicles Heavy Duty Vehicles
100 100
 
 
Thus, given that a certain interstate in West Virginia has an AADT of 40,000 
vehicles per day, with 30 % heavy-duty vehicles. The count of vehicles of the various 
MOBILE6 categories on this interstate can be calculated from the split profile shown in the 
Table 4.8 as follows: 
From the AADT, the total count of heavy-duty vehicles can be calculated to be: 
Heavy-Duty Vehicles = 40,000 × 0.30 = 12,000 
Now, the number of MOBILE6 class HDV2b on the roadway can be calculated by using 
the values from Table 4.8 as,  
We know that 16.43 % are MOBILE6 class HDV2b, thus, 
NLDV = 0.1643 × 12,000 = 1,971.6 ≈ 1,972 vehicles 
Similarly, the number of vehicles of the other categories can also be calculated.  
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 4.3.1.3 FHWA to MOBILE6 Conversion Profile 
 The FHWA vehicle classification scheme separates vehicles into categories that 
are different from the MOBILE6 scheme. The details of the FHWA vehicle classification 
are provided in Section 2.4 of Chapter 2. It is to be noted that FHWA “Class 1” maps 
directly into MOBILE6 “MC”; FHWA “Class 2” maps into MOBILE6 “LDV”; FHWA 
“Class 4” maps into MOBILE6 “HDB”; and FHWA “Classes 8 through 13” maps into 
MOBILE6 “HDV8b”. Hence, 100 percent of the vehicle counts from these classes may 
be directly used for their respective MOBILE6 categories. It was found that some classes 
of the FHWA scheme do not map neatly into the MOBILE6 scheme. The FHWA classes 
not mentioned above overlapped with two or more MOBILE6 classes. For these classes, 
field data were collected to develop empirical relationships between the FHWA and 
MOBILE6 classes. These relationships are shown in Table 4.9, which is the mechanism 
to be used to convert FHWA class data to MOBILE6 class data. 
 
 
Table 4.9: FHWA to MOBILE6 Conversion Profile for the Interstates 
LDV LDT1 LDT2 LDT3 LDT4 HDV2b HDV3 HDV4 HDV5 HDV6 HDV7 HDV8a HDV8b HDB MC
FHWA1 - - - - - - - - - - - - - - 100.00
FHWA2 100.00 - - - - - - - - - - - - - -
FHWA3 - 5.20 54.80 1.20 27.60 11.20 - - - - - - - - -
FHWA4 - - - - - - - - - - - - - 100.00 -
FHWA5 - - - - - - 17.75 18.50 19.38 17.00 18.88 8.00 0.50 - -
FHWA6 - - - - - - 8.75 7.88 5.75 5.63 15.88 44.88 11.25 - -
FHWA7 - - - - - - - 2.88 1.38 9.75 23.63 39.13 23.25 - -
FHWA8 to FHWA13 - - - - - - - - - - - - 100.00 - -
MOBILE6 Class Percentage of Vehicles (Average of the means across the sites and days)
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  Using the procedure described in Chapter 3, the FHWA count profile for any given 
interstate can be used to determine the number of vehicles falling into the various MOBILE6 
vehicle classifications, and knowing the miles of roadway, the V.M.T. could be calculated. 
Thus, given that a certain interstate roadway had 3,000 vehicles falling into FHWA Class 5, 
and 2,000 vehicles falling into FHWA Class 6; the number of vehicles falling into MOBILE6 
Class HDV3 can be calculated from the profile presented in Table 4.9 as: 
NHDV3 = (0.1775 × 3,000) + (0.0875 × 2,000) = 707.5 vehicles ≈ 708 vehicles 
Similarly, the number of vehicles of the other MOBILE6 categories may also be 
calculated. The total of the same type of MOBILE6 vehicle categories would then yield 
the number of vehicles of that category that are present on this roadway.  
These were the various profiles that were established for the interstate roads 
across the State. The next section will cover the results and the profiles developed for the 
non-interstate sites.  
4.3.2 Non-Interstate Vehicle Classification Profiles 
 As has been stated earlier, the non-interstate sites studied were highly variable in their 
functional class and setting and hence do not have similar traffic characteristics. This is quite 
evident from the variability of the profiles across each site. Hence it is advised that the user 
select a profile based on the similarity of the roadway in question with those studied in this 
research. Individual profiles for the different non-interstate sites were established in a similar 
manner to the interstate profile as is described in Section 4.1. 
Three vehicle classifications are now presented for the non-interstate routes.  
Section 4.3.2.1 contains the profile to be used if only AADT information is known.  
Section 4.3.2.2 contains the profile to be used if the AADT and the percentage of heavy-
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 duty vehicles are known.  Section 4.3.2.3 contains the profile to be used if a count is 
obtained that is already classified according to the FHWA vehicle classification profile. 
4.3.2.1 Overall Traffic Profiles 
 These profiles are the hourly mean profiles for each of the non-interstate roads 
studied during the course of this project. It is similar in use to the interstate profile. It is to be 
noted though that the interstate profile is based on all the sites through all the days that these 
sites were visited and is a combination profile. Each non-interstate profiles has been 
presented individually in Table 4.10. 
 
Table 4.10: Overall Traffic Profiles for the Non-Interstates 
MOBILE6 Class LDV LDT1 LDT2 LDT3 LDT4 HDV2b HDV3 HDV4 HDV5 HDV6 HDV7 HDV8a HDV8b HDB MC
 WV 705 46.22 4.57 30.19 1.20 8.78 3.54 0.75 0.81 0.51 0.46 0.22 1.35 0.45 0.33 0.62
US 33 34.98 0.85 28.38 2.04 12.64 2.27 2.18 1.10 0.50 0.83 1.58 3.30 8.52 0.39 0.45
US 219 30.30 2.98 22.13 0.46 16.25 6.91 2.20 1.02 1.21 0.58 1.33 3.25 10.63 0.11 0.65
US 35 46.04 1.40 21.38 0.51 15.83 5.01 1.37 0.73 0.38 0.35 0.35 0.75 3.57 2.27 0.04
US 52 43.77 1.44 26.76 1.21 14.58 4.60 1.26 0.51 1.35 0.87 0.41 0.92 1.63 0.45 0.24
 
 Thus given the AADT of a certain non-interstate roadway in West Virginia, the 
number of vehicles on each MOBILE6 category of this roadway can be calculated as 
described in Section 4.3.1.1. Then, given the mileage of the particular segment of 
interstate in question, the vehicle miles of travel in each vehicle class can also be 
computed.   
4.3.2.2 Heavy-Duty / Light-Duty Split Profiles 
 These profiles have also been created similar to the interstate profile as mentioned 
in Section 4.3.1.2, by combining the various passenger cars and the motorcycle classes to 
form the light-duty class, and the trucks and bus classes to form the heavy-duty class. 
Each non-interstate road studied will be different in terms of this profile as well. The total 
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 percentage of heavy-duty and light-duty vehicle classes for the each non-interstate site is 
shown in Table 4.11.  
Table 4.11: Total Percentage of Heavy-Duty and Light-Duty vehicles for the Non-Interstates 
Percentage of Various Classes 
Non- Interstate Road 
Light Duty Heavy Duty 
 WV 705 91.58 8.42 
US 33 79.33 20.67 
US 219 72.77 27.23 
US 35 85.22 14.78 
US 52 88.00 12.00 
In considering roadways which have a percentage different from that shown in this table, 
Table 4.12 should be used to calculate the number of vehicles in the different MOBILE6 classes. 
Table 4.12 depicts the Heavy-Duty / Light-Duty Split Profiles for the non-interstate roads that 
were studied. The procedure described in Section 4.3.1, can be used to calculate the number of 
vehicles in each MOBILE6 category for the different types of non-interstate roadways. 
 
Table 4.12: Heavy-Duty / Light-Duty Split Profiles for the Non-Interstates 
LDV LDT1 LDT2 LDT3 LDT4 MC HDV2b HDV3 HDV4 HDV5 HDV6 HDV7 HDV8a HDV8b HDB
 WV 705 50.47 4.98 32.96 1.31 9.59 0.68 42.05 8.86 9.59 6.12 5.45 2.60 16.06 5.40 3.88
US 33 44.10 1.07 35.77 2.57 15.93 0.57 10.97 10.56 5.33 2.43 3.99 7.62 15.98 41.23 1.89
US 219 41.64 4.09 30.41 0.64 22.33 0.90 25.38 8.07 3.74 4.43 2.12 4.89 11.92 39.04 0.42
US 35 54.03 1.64 25.09 0.60 18.58 0.05 33.88 9.30 4.92 2.56 2.37 2.34 5.08 24.17 15.38
US 52 49.74 1.64 30.41 1.38 16.57 0.27 38.28 10.52 4.26 11.28 7.26 3.43 7.66 13.59 3.73
Total 100 100
MOBILE6 Category
Light Duty Vehicles Heavy Duty Vehicles
 
4.3.2.3 FHWA to MOBILE6 Conversion Profiles 
 These profiles will aid in the conversion of the FHWA vehicle counts into 
MOBILE6 class profiles. The procedure is to be adopted to arrive upon the number of 
vehicles in the various MOBILE6 classes is similar to that described in Section 4.3.1.3. 
These conversion profiles have been provided in Table 4.13.  
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 Table 4.13: FHWA to MOBILE6 Conversion Profiles for Non-Interstates  
LDV LDT1 LDT2 LDT3 LDT4 HDV2b HDV3 HDV4 HDV5 HDV6 HDV7 HDV8a HDV8b HDB MC
FHWA1 - - - - - - - - - - - - - - 100.
FHWA2 100.00 - - - - - - - - - - - - - -
FHWA3 - 5.10 71.24 3.97 15.82 3.87 - - - - - - - - -
FHWA4 - - - - - - - - - - - - - 100.00 -
FHWA5 - - - - - - 25.56 15.04 35.34 5.26 12.78 3.76 2.26 - -
FHWA6 - - - - - 0.99 0.99 1.98 0.99 - 4.95 69.31 20.79 - -
FHWA7 - - - - - - - 5.26 - - - 84.21 10.53 - -
FHWA8 - - - - - - - - - - - - 100.00 - -
FHWA9 - FHWA13 - - - - - - - - - - - - 100.00 - -
FHWA1 - - - - - - - - - - - - - - 100.
FHWA2 100.00 - - - - - - - - - - - - - -
FHWA3 - 1.66 60.32 4.39 29.01 4.61 - - - - - - - - -
FHWA4 - - - - - - - - - - - - - 100.00 -
FHWA5 - - - - - - 28.50 18.50 6.50 18.00 20.00 6.50 2.00 - -
FHWA6 - - - - - 1.72 24.03 6.87 4.72 3.86 14.16 34.33 10.30 - -
FHWA7 - - - - - - 1.41 - 1.41 1.41 5.63 84.51 5.63 - -
FHWA8 - - - - - - - - - - - 2.27 97.73 - -
FHWA9 - FHWA13 - - - - - - - - - - - - 100.00 - -
FHWA1 - - - - - - - - - - - - - - 100.
FHWA2 100.00 - - - - - - - - - - - - - -
FHWA3 - 6.24 45.47 1.01 33.00 14.29 - - - - - - - - -
FHWA4 - - - - - - - - - - - - - 100.00 -
FHWA5 - - - - - - 28.33 13.33 20.00 10.00 18.33 10.00 - - -
FHWA6 - - - - - - 13.89 5.56 - - 2.78 58.33 19.44 - -
FHWA7 - - - - - - - - - - 12.50 75.00 12.50 - -
FHWA8 - - - - - - - - - - - - 100.00 - -
FHWA9 - FHWA13 - - - - - - - - - - - - 100.00 - -
FHWA1 - - - - - - - - - - - - - - 100.
FHWA2 100.00 - - - - - - - - - - - - - -
FHWA3 - 3.39 48.55 1.13 35.56 11.37 - - - - - - - - -
FHWA4 - - - - - - - - - - - - - 100.00 -
FHWA5 - - - - - - 31.63 21.43 11.22 11.22 8.16 11.22 5.10 - -
FHWA6 - - - - - - 29.69 7.81 1.56 4.69 6.25 21.88 28.13 - -
FHWA7 - - - - - - - - - - - 16.67 83.33 - -
FHWA8 - - - - - - - - - - - - 100.00 - -
FHWA9 - FHWA13 - - - - - - - - - - - - 100.00 - -
FHWA1 - - - - - - - - - - - - - - 100.
FHWA2 100.00 - - - - - - - - - - - - - -
FHWA3 - 2.99 56.23 2.35 29.11 9.32 - - - - - - - - -
FHWA4 - - - - - - - - - - - - - 100.00 -
FHWA5 - - - - - - 23.28 10.34 29.31 20.69 8.62 7.76 - - -
FHWA6 - - - - - - 24.24 6.06 9.09 3.03 3.03 45.45 9.09 - -
FHWA7 - - - - - - - - - - - - - - -
FHWA8 - - - - - - - - - - - 2.08 97.92 - -
FHWA9 - FHWA13 - - - - - - - - - - - - 100.00 - -
US 35 - Near Winfield
US 52 - Near Bluefield
FHWA Class
MOBILE6 Classification - Percentages of Various Vehicle Classes
US 33 - Buckhannon
US 219 - Near Parsons
WV 705 - Morgantown
00
00
00
00
00
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 4.4 Comparison of WV Profiles with the National Default Profile for 2003 
 This chapter presented the vehicle classification profiles developed for the 
interstate and non-interstate routes.  Table 4.14 compares the overall profiles obtained for 
the interstates and non-interstates to the national default profile that has been established 
by the MOBILE6 model for the year 2003.  
 
Table 4.14: Comparison of the Overall MOBILE6 Profiles for Interstates and Non-
Interstates with the National Default values for 2003 
LDV LDT1 LDT2 LDT3 LDT4 HDV2b HDV3 HDV4 HDV5 HDV6 HDV7 HDV8a HDV8b HDB MC
National Default Profile (2003) 45.07 7.29 24.25 7.48 3.44 3.84 0.38 0.30 0.23 0.85 1.00 1.10 3.92 0.28 0.59
 WV Interstate Profile 43.29 2.67 22.74 0.74 9.80 3.38 1.19 0.73 0.53 0.82 0.89 1.15 11.62 0.26 0.18
 WV 705 46.22 4.57 30.19 1.20 8.78 3.54 0.75 0.81 0.51 0.46 0.22 1.35 0.45 0.33 0.62
US 33 34.98 0.85 28.38 2.04 12.64 2.27 2.18 1.10 0.50 0.83 1.58 3.30 8.52 0.39 0.45
US 219 30.30 2.98 22.13 0.46 16.25 6.91 2.20 1.02 1.21 0.58 1.33 3.25 10.63 0.11 0.65
US 35 46.04 1.40 21.38 0.51 15.83 5.01 1.37 0.73 0.38 0.35 0.35 0.75 3.57 2.27 0.04
US 52 43.77 1.44 26.76 1.21 14.58 4.60 1.26 0.51 1.35 0.87 0.41 0.92 1.63 0.45 0.24
MOBILE6 Category
Mean of the Various Classes (Percentages)
 
 
It can be observed that in general, the locally obtained profiles are substantially 
different from the national averages for 2003.  With respect to the interstates, there are 
major differences observed in LDT1, LDT3, LDT4 and HDV8b.  The non-interstates are 
vastly different from one another, therefore no discernable trend is evident across all of 
these facilities, however, none of the non-interstates tracks the national profile very 
closely.  It should be noted that the emission model software was not run with these data 
and if the light duty categories were to fall under the same emission standards as the 
passenger cars, these percentages could be combined and in this situation there seems to 
be no difference across the non-interstate profiles for the light duty class. 
The next chapter will present a summary of the results of this research, as well as 
the limitations of the research and ideas for future research work in the area.  
69 
 CHAPTER 5 – CONCLUSIONS AND RECOMMENDATIONS 
 
 
5.0 Summary of the Profiles Developed 
 The goal of this project was to develop vehicle classification profiles that will be 
used in the process of developing traffic volume inputs to the MOBILE6 air quality 
model.  The results of this research can be input in lieu of accepting nationally-based 
default values, which should result in more accurate air quality forecasting in the State of 
West Virginia. 
Three different types of vehicle classification profiles were developed for both 
interstates and non-interstate routes.  These three classification profiles are as follows: 
• Overall Traffic Profile – This profile is to be used if the user has only an 
AADT for the given route. 
•  Heavy-Duty / Light-Duty Split Profile – This profile is to be used if the 
user has the AADT and percentage of trucks for the given route. 
• FHWA to MOBILE6 Conversion Profile – This profile is to be used if the 
user a traffic volume that is already classified according to the FHWA 
Classification Scheme. 
For the interstate routes, one of each type of profile was developed from the 
collected data.  This is because the data collected across the various sites showed little 
variability.  For the non-interstate routes, traffic classification data were collected at five 
sites throughout the state.  The three profiles were reported for each site individually with 
no aggregation across the sites because they were a highly diverse group.  The profiles 
developed in this research are as follows: 
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Interstate Vehicle Classification Profiles: 
 
 
Table 5.1: Overall Traffic Profile  
LDV LDT1 LDT2 LDT3 LDT4 HDV2b HDV3 HDV4 HDV5 HDV6 HDV7 HDV8a HDV8b HDB MC
Average of Means 43.29 2.67 22.74 0.74 9.00 3.38 1.19 0.73 0.53 0.82 0.89 1.15 11.62 0.26 0.18
MOBILE6 Category Mean of the Various Classes (Percentages)
 
 
 
Table 5.2: Heavy-Duty / Light-Duty Split Profile  
LDV LDT1 LDT2 LDT3 LDT4 MC HDV2b HDV3 HDV4 HDV5 HDV6 HDV7 HDV8a HDV8b HDB
Average of Means 54.50 3.36 28.63 0.93 12.34 0.23 16.43 5.80 3.57 2.56 3.98 4.33 5.59 56.45 1.28
Total
MOBILE6 Category
Mean of the Various Classes (Percentages)
Light Duty Vehicles Heavy Duty Vehicles
100 100
 
 
 
Table 5.3: FHWA to MOBILE6 Conversion Profile 
LDV LDT1 LDT2 LDT3 LDT4 HDV2b HDV3 HDV4 HDV5 HDV6 HDV7 HDV8a HDV8b HDB MC
FHWA1 - - - - - - - - - - - - - - 100.00
FHWA2 100.00 - - - - - - - - - - - - - -
FHWA3 - 5.20 54.80 1.20 27.60 11.20 - - - - - - - - -
FHWA4 - - - - - - - - - - - - - 100.00 -
FHWA5 - - - - - - 17.75 18.50 19.38 17.00 18.88 8.00 0.50 - -
FHWA6 - - - - - - 8.75 7.88 5.75 5.63 15.88 44.88 11.25 - -
FHWA7 - - - - - - - 2.88 1.38 9.75 23.63 39.13 23.25 - -
FHWA8 to FHWA13 - - - - - - - - - - - - 100.00 - -
MOBILE6 Class Percentage of Vehicles (Average of the means across the sites and days)
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Non-Interstate Vehicle Classification Profiles: 
 
 
 
Table 5.4: Overall Traffic Profiles  
MOBILE6 Class LDV LDT1 LDT2 LDT3 LDT4 HDV2b HDV3 HDV4 HDV5 HDV6 HDV7 HDV8a HDV8b HDB MC
 WV 705 46.22 4.57 30.19 1.20 8.78 3.54 0.75 0.81 0.51 0.46 0.22 1.35 0.45 0.33 0.62
US 33 34.98 0.85 28.38 2.04 12.64 2.27 2.18 1.10 0.50 0.83 1.58 3.30 8.52 0.39 0.45
US 219 30.30 2.98 22.13 0.46 16.25 6.91 2.20 1.02 1.21 0.58 1.33 3.25 10.63 0.11 0.65
US 35 46.04 1.40 21.38 0.51 15.83 5.01 1.37 0.73 0.38 0.35 0.35 0.75 3.57 2.27 0.04
US 52 43.77 1.44 26.76 1.21 14.58 4.60 1.26 0.51 1.35 0.87 0.41 0.92 1.63 0.45 0.24
 
 
 
 
Table 5.5: Heavy-Duty / Light-Duty Split Profiles  
LDV LDT1 LDT2 LDT3 LDT4 MC HDV2b HDV3 HDV4 HDV5 HDV6 HDV7 HDV8a HDV8b HDB
 WV 705 50.47 4.98 32.96 1.31 9.59 0.68 42.05 8.86 9.59 6.12 5.45 2.60 16.06 5.40 3.88
US 33 44.10 1.07 35.77 2.57 15.93 0.57 10.97 10.56 5.33 2.43 3.99 7.62 15.98 41.23 1.89
US 219 41.64 4.09 30.41 0.64 22.33 0.90 25.38 8.07 3.74 4.43 2.12 4.89 11.92 39.04 0.42
US 35 54.03 1.64 25.09 0.60 18.58 0.05 33.88 9.30 4.92 2.56 2.37 2.34 5.08 24.17 15.38
US 52 49.74 1.64 30.41 1.38 16.57 0.27 38.28 10.52 4.26 11.28 7.26 3.43 7.66 13.59 3.73
Total 100 100
MOBILE6 Category
Light Duty Vehicles Heavy Duty Vehicles
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 Table 5.6: FHWA to MOBILE6 Conversion Profiles  
LDV LDT1 LDT2 LDT3 LDT4 HDV2b HDV3 HDV4 HDV5 HDV6 HDV7 HDV8a HDV8b HDB MC
FHWA1 - - - - - - - - - - - - - - 100.
FHWA2 100.00 - - - - - - - - - - - - - -
FHWA3 - 5.10 71.24 3.97 15.82 3.87 - - - - - - - - -
FHWA4 - - - - - - - - - - - - - 100.00 -
FHWA5 - - - - - - 25.56 15.04 35.34 5.26 12.78 3.76 2.26 - -
FHWA6 - - - - - 0.99 0.99 1.98 0.99 - 4.95 69.31 20.79 - -
FHWA7 - - - - - - - 5.26 - - - 84.21 10.53 - -
FHWA8 - - - - - - - - - - - - 100.00 - -
FHWA9 - FHWA13 - - - - - - - - - - - - 100.00 - -
FHWA1 - - - - - - - - - - - - - - 100.
FHWA2 100.00 - - - - - - - - - - - - - -
FHWA3 - 1.66 60.32 4.39 29.01 4.61 - - - - - - - - -
FHWA4 - - - - - - - - - - - - - 100.00 -
FHWA5 - - - - - - 28.50 18.50 6.50 18.00 20.00 6.50 2.00 - -
FHWA6 - - - - - 1.72 24.03 6.87 4.72 3.86 14.16 34.33 10.30 - -
FHWA7 - - - - - - 1.41 - 1.41 1.41 5.63 84.51 5.63 - -
FHWA8 - - - - - - - - - - - 2.27 97.73 - -
FHWA9 - FHWA13 - - - - - - - - - - - - 100.00 - -
FHWA1 - - - - - - - - - - - - - - 100.
FHWA2 100.00 - - - - - - - - - - - - - -
FHWA3 - 6.24 45.47 1.01 33.00 14.29 - - - - - - - - -
FHWA4 - - - - - - - - - - - - - 100.00 -
FHWA5 - - - - - - 28.33 13.33 20.00 10.00 18.33 10.00 - - -
FHWA6 - - - - - - 13.89 5.56 - - 2.78 58.33 19.44 - -
FHWA7 - - - - - - - - - - 12.50 75.00 12.50 - -
FHWA8 - - - - - - - - - - - - 100.00 - -
FHWA9 - FHWA13 - - - - - - - - - - - - 100.00 - -
FHWA1 - - - - - - - - - - - - - - 100.
FHWA2 100.00 - - - - - - - - - - - - - -
FHWA3 - 3.39 48.55 1.13 35.56 11.37 - - - - - - - - -
FHWA4 - - - - - - - - - - - - - 100.00 -
FHWA5 - - - - - - 31.63 21.43 11.22 11.22 8.16 11.22 5.10 - -
FHWA6 - - - - - - 29.69 7.81 1.56 4.69 6.25 21.88 28.13 - -
FHWA7 - - - - - - - - - - - 16.67 83.33 - -
FHWA8 - - - - - - - - - - - - 100.00 - -
FHWA9 - FHWA13 - - - - - - - - - - - - 100.00 - -
FHWA1 - - - - - - - - - - - - - - 100.
FHWA2 100.00 - - - - - - - - - - - - - -
FHWA3 - 2.99 56.23 2.35 29.11 9.32 - - - - - - - - -
FHWA4 - - - - - - - - - - - - - 100.00 -
FHWA5 - - - - - - 23.28 10.34 29.31 20.69 8.62 7.76 - - -
FHWA6 - - - - - - 24.24 6.06 9.09 3.03 3.03 45.45 9.09 - -
FHWA7 - - - - - - - - - - - - - - -
FHWA8 - - - - - - - - - - - 2.08 97.92 - -
FHWA9 - FHWA13 - - - - - - - - - - - - 100.00 - -
US 35 - Near Winfield
US 52 - Near Bluefield
FHWA Class
MOBILE6 Classification - Percentages of Various Vehicle Classes
US 33 - Buckhannon
US 219 - Near Parsons
WV 705 - Morgantown
00
00
00
00
00
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 5.1 Limitations of the Research 
 First, these data were collected during the year 2003 exclusively in the State of West 
Virginia.  They will need updated periodically as is described in Section 5.2.   Furthermore, they are 
not appropriate for use outside West Virginia. 
 Second, additional samples of non-interstate routes are likely needed.  The original 
intention was to develop profiles for non-interstates from data to be supplied by the West Virginia 
Department of Motor Vehicles.  These data were not available, so the researchers field collected an 
admittedly small sample of non-interstate data to develop some profiles for non-interstate routes. 
 Lastly, the sensitivity of the emissions model to these profiles was not explored within the 
scope of this research. 
5.2 Recommendations for Further Research 
 The recommendations for further research are threefold.  First, as explained above, a greater 
sample of vehicle classification data is likely needed for the non-interstate roads.  Second, the 
MOBILE6 users are undoubtedly aware that the default classification profile in MOBILE6 changes 
every year, as heavy vehicles are expected to become a larger portion of the traffic as time goes on.  
The collection of new traffic data every year, combined with the conversion to MOBILE6 format as 
per the directions in the report may suffice for the need for updated data for the short-term.  
However, at some point, the empirical relationships developed in this report will need to be 
revisited.  That time should be determined in the judgment of the air quality modeling staff in 
conjunction with the WVDOH.  The primary factor will be whether certain vehicle classes are 
experience growth or decline that is likely outpacing other vehicle classes.  Third, the WVDOH 
should pursue additional locally developed data for input to the MOBILE6 model to further 
strengthen its capabilities. 
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APPENDIX A 
 
LIGHT DUTY VEHICLE CLASSIFICATION SCHEME 
FOR THE CURRENT VEHICLE FLEET 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
76 
 Light Duty Vehicle Classification Scheme for the current vehicle fleet 
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APPENDIX B 
 
SAMPLE FIELD DATA SHEET FOR THE 
MOBILE6 VEHICLE CLASSIFICATION SCHEME 
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 Sample Field Data Sheet for the MOBILE6 vehicle classification scheme 
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APPENDIX C 
 
HOURLY CLASSIFICATION PROFILES FOR THE 
INTERSTATE AND NON-INTERSTATE SITES
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Hourly Classification Profile for I-79 N.B. – Fairmont, collected on March 13, 2003 
LDV % LDV LDT1 % LDT1 LDT2 % LDT2 LDT3 % LDT3 LDT4 % LDT4 HDV2b % HDV2b HDV3 % HDV3 HDV4 % HDV4 HDV5 % HDV5 HDV6 % HDV6 HDV7 % HDV7 HDV8a % HDV8a HDV8b % HDV8b HDB % HDB MC % MC
9:00 443 41 25 2 237 22 8 1 110 10 45 4 11 1 10 1 9 1 22 2 18 2 52 5 98 9 2 0 0 0 1090
10:00 343 37 23 3 229 25 1 0 109 12 30 3 16 2 6 1 5 1 8 1 11 1 14 2 121 13 1 0 0 0 917
11:00 392 43 17 2 198 22 6 1 82 9 25 3 9 1 7 1 6 1 12 1 12 1 18 2 117 13 2 0 0 0 903
12:00 474 46 16 2 201 19 6 1 128 12 35 3 8 1 10 1 3 0 6 1 17 2 13 1 113 11 0 0 3 0 1033
13:00 419 41 27 3 234 23 15 1 135 13 32 3 4 0 12 1 4 0 9 1 15 1 13 1 94 9 0 0 0 0 1013
Mean 414 42 22 2 220 22 7 1 113 11 33 3 10 1 9 1 5 1 11 1 15 1 22 2 109 11 1 0 1 0 991
Std. Dev. 49.98 3.17 4.88 0.46 18.78 2.02 5.07 0.49 20.58 1.73 7.44 0.50 4.39 0.49 2.45 0.20 2.30 0.21 6.31 0.56 3.05 0.20 16.90 1.49 11.93 1.98 1.00 0.10 1.34 0.13 79.48
C.V. 12.07 7.59 22.59 21.06 8.54 9.07 70.41 69.15 18.25 15.26 22.26 14.87 45.76 50.06 27.22 22.35 42.63 39.03 55.34 49.22 20.89 13.54 76.80 68.56 10.98 17.85 100.00 99.40 223.61 223.61 8.02
Time Class Total Veh
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Hourly Classification Profile for I-79 N.B. – Fairmont, collected on March 18, 2003 
LDV % LDV LDT1 % LDT1 LDT2 % LDT2 LDT3 % LDT3 LDT4 % LDT4 HDV2b % HDV2b HDV3 % HDV3 HDV4 % HDV4 HDV5 % HDV5 HDV6 % HDV6 HDV7 % HDV7 HDV8a % HDV8a HDV8b % HDV8b HDB % HDB MC % MC
11:00 338 38 27 3 225 25 5 1 91 10 43 5 12 1 6 1 4 0 10 1 5 1 19 2 96 11 3 0 1 0 885
12:00 458 42 29 3 198 18 17 2 104 10 38 3 18 2 8 1 6 1 17 2 13 1 15 1 163 15 0 0 2 0 1086
13:00 462 44 32 3 207 20 7 1 97 9 44 4 13 1 18 2 8 1 16 2 11 1 17 2 118 11 1 0 2 0 1053
14:00 446 45 31 3 220 22 2 0 94 9 37 4 26 3 6 1 5 0 6 1 4 0 9 1 111 11 2 0 2 0 1001
15:00 519 45 36 3 250 22 10 1 113 10 46 4 21 2 7 1 6 1 9 1 8 1 9 1 108 9 2 0 3 0 1147
16:00 545 44 37 3 313 25 10 1 103 8 42 3 13 1 16 1 5 0 4 0 9 1 6 0 135 11 0 0 5 0 1243
Mean 461 43 32 3 236 22 9 1 100 9 42 4 17 2 10 1 6 1 10 1 8 1 13 1 122 11 1 0 3 0 1069
Std. Dev. 71.81 2.56 3.90 0.17 41.92 2.88 5.17 0.45 7.99 0.68 3.50 0.54 5.56 0.56 5.38 0.46 1.37 0.12 5.24 0.50 3.44 0.30 5.21 0.61 23.91 1.88 1.21 0.13 1.38 0.10 122.79
C.V. 15.57 5.95 12.18 5.62 17.80 13.08 60.79 58.07 7.97 7.16 8.41 13.79 32.42 34.35 52.94 48.85 24.11 23.30 50.72 51.12 41.34 38.65 41.65 50.29 19.63 16.49 90.83 97.04 55.14 43.90 11.48
Time Class Total Veh
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Hourly Classification Profile for I-70 E.B. – Wheeling, collected on April 02, 2003 
LDV % LDV LDT1 % LDT1 LDT2 % LDT2 LDT3 % LDT3 LDT4 % LDT4 HDV2b % HDV2b HDV3 % HDV3 HDV4 % HDV4 HDV5 % HDV5 HDV6 % HDV6 HDV7 % HDV7 HDV8a % HDV8a HDV8b % HDV8b HDB % HDB MC % MC
8:45 320 43 11 1 176 24 1 0 68 9 27 4 10 1 6 1 3 0 9 1 4 1 5 1 99 13 4 1 3 0 746
9:45 346 49 20 3 154 22 5 1 55 8 27 4 6 1 4 1 3 0 3 0 1 0 0 0 82 12 1 0 0 0 707
10:45 358 44 32 4 187 23 9 1 75 9 26 3 9 1 4 0 3 0 4 0 5 1 3 0 87 11 6 1 5 1 813
11:45 458 46 19 2 261 26 3 0 76 8 27 3 7 1 4 0 4 0 6 1 4 0 2 0 127 13 3 0 3 0 1004
12:45 478 47 23 2 270 27 2 0 62 6 7 1 10 1 2 0 4 0 8 1 12 1 5 0 113 11 5 0 7 1 1008
13:45 596 50 21 2 298 25 3 0 80 7 12 1 8 1 4 0 4 0 8 1 9 1 1 0 122 10 26 2 6 1 1198
14:45 643 47 34 3 335 25 4 0 133 10 32 2 16 1 2 0 1 0 4 0 3 0 7 1 137 10 6 0 2 0 1359
Mean 457 47 23 2 240 24 4 0 78 8 23 2 9 1 4 0 3 0 6 1 5 1 3 0 110 11 7 1 4 0 976
Std. Dev. 126.00 2.51 7.90 0.83 68.35 1.73 2.61 0.35 25.58 1.37 9.25 1.23 3.26 0.25 1.38 0.23 1.07 0.12 2.38 0.30 3.78 0.35 2.50 0.25 20.83 1.21 8.44 0.68 2.43 0.25 241.39
C.V. 27.57 5.39 34.58 34.71 28.46 7.10 67.65 82.45 32.61 17.08 40.99 49.45 34.56 25.78 37.16 53.73 34.02 35.63 39.67 46.69 69.63 64.37 76.01 74.09 19.01 10.66 115.85 98.64 65.42 65.78 24.72
Time Class Total Veh
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Hourly Classification Profile for I-64 W.B. – Charleston, collected on April 23, 2003 
LDV % LDV LDT1 % LDT1 LDT2 % LDT2 LDT3 % LDT3 LDT4 % LDT4 HDV2b % HDV2b HDV3 % HDV3 HDV4 % HDV4 HDV5 % HDV5 HDV6 % HDV6 HDV7 % HDV7 HDV8a % HDV8a HDV8b % HDV8b HDB % HDB MC % MC
9:30 384 39 29 3 211 22 6 1 110 11 47 5 13 1 6 1 5 1 6 1 7 1 8 1 140 14 4 0 0 0 976
10:30 386 40 31 3 206 21 7 1 104 11 48 5 3 0 9 1 11 1 5 1 9 1 7 1 150 15 0 0 0 0 976
11:30 468 43 32 3 246 22 11 1 120 11 32 3 14 1 8 1 4 0 8 1 9 1 10 1 134 12 1 0 0 0 1097
12:30 447 41 36 3 262 24 16 1 108 10 36 3 21 2 6 1 7 1 6 1 12 1 10 1 131 12 2 0 1 0 1101
13:30 517 44 24 2 265 23 9 1 118 10 47 4 12 1 8 1 11 1 3 0 6 1 18 2 136 12 0 0 1 0 1175
14:30 622 45 60 4 308 22 23 2 132 10 37 3 18 1 8 1 8 1 6 0 9 1 6 0 142 10 1 0 3 0 1383
Mean 471 42 35 3 250 22 12 1 115 10 41 4 14 1 8 1 8 1 6 1 9 1 10 1 139 13 1 0 1 0 1118
Std. Dev. 89.77 2.37 12.71 0.74 37.96 0.92 6.45 0.43 10.17 0.68 6.97 0.96 6.16 0.52 1.22 0.14 2.94 0.28 1.63 0.16 2.07 0.21 4.31 0.36 6.77 1.89 1.51 0.15 1.17 0.09 151.35
C.V. 19.07 5.67 35.96 23.71 15.20 4.11 53.75 41.41 8.82 6.56 16.93 25.58 45.60 43.83 16.33 20.19 38.40 41.07 28.82 31.40 23.83 26.16 43.82 40.82 4.87 14.98 112.92 122.87 140.29 131.07 13.54
Time Class Total Veh
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Hourly Classification Profile for WV-705 - Morgantown, collected on September 10, 2003 
LDV % LDV LDT1 % LDT1 LDT2 % LDT2 LDT3 % LDT3 LDT4 % LDT4 HDV2b % HDV2b HDV3 % HDV3 HDV4 % HDV4 HDV5 % HDV5 HDV6 % HDV6 HDV7 % HDV7 HDV8a % HDV8a HDV8b % HDV8b HDB % HDB MC % MC
10:45 621 43 74 5 442 30 24 2 137 9 53 4 14 1 15 1 12 1 11 1 2 0 19 1 13 1 5 0 10 1 1452
11:45 617 41 68 5 537 36 21 1 139 9 56 4 6 0 15 1 3 0 5 0 3 0 19 1 6 0 5 0 8 1 1508
12:45 770 47 82 5 484 29 21 1 138 8 68 4 10 1 11 1 10 1 7 0 8 0 23 1 6 0 6 0 6 0 1650
13:45 1021 55 69 4 475 25 9 0 152 8 50 3 19 1 10 1 8 0 6 0 1 0 27 1 3 0 5 0 17 1 1872
Mean 757 46 73 5 485 30 19 1 142 9 57 4 12 1 13 1 8 1 7 0 4 0 22 1 7 0 5 0 10 1 1621
Std. Dev. 189.70 6.04 6.40 0.64 39.38 4.22 6.65 0.50 7.05 0.64 7.89 0.62 5.56 0.29 2.63 0.25 3.86 0.27 2.63 0.20 3.11 0.19 3.83 0.08 4.24 0.31 0.50 0.04 4.79 0.23 187.24
C.V. 25.05 13.07 8.73 13.98 8.13 13.97 35.48 42.08 4.98 7.29 13.90 17.38 45.39 39.53 20.63 30.39 46.81 51.75 36.28 44.66 88.83 85.57 17.41 6.08 60.61 68.72 9.52 12.81 46.70 37.25 11.55
Time Class Total Veh
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Hourly Classification Profile for US-33 – Buckhannon, collected on September 17, 2003 
LDV % LDV LDT1 % LDT1 LDT2 % LDT2 LDT3 % LDT3 LDT4 % LDT4 HDV2b % HDV2b HDV3 % HDV3 HDV4 % HDV4 HDV5 % HDV5 HDV6 % HDV6 HDV7 % HDV7 HDV8a % HDV8a HDV8b % HDV8b HDB % HDB MC % MC
11:00 199 29 19 3 220 33 11 2 53 8 22 3 22 3 7 1 4 1 8 1 8 1 29 4 70 10 3 0 1 0 676
12:00 221 32 8 1 206 30 11 2 70 10 11 2 15 2 13 2 1 0 8 1 13 2 31 4 85 12 4 1 1 0 698
13:00 227 35 2 0 189 29 18 3 71 11 15 2 13 2 7 1 5 1 5 1 16 2 26 4 57 9 1 0 2 0 654
15:00 305 36 3 0 237 28 16 2 126 15 24 3 20 2 6 1 4 0 8 1 14 2 28 3 58 7 3 0 3 0 855
16:00 396 40 2 0 250 25 20 2 169 17 18 2 17 2 12 1 6 1 6 1 16 2 21 2 56 6 5 1 3 0 997
17:00 315 38 2 0 220 27 16 2 128 16 18 2 17 2 5 1 3 0 2 0 5 1 17 2 59 7 1 0 11 1 819
Mean 832 105 18 3 661 85 46 6 309 38 54 7 52 7 25 3 12 1 19 2 36 5 76 10 193 25 9 1 11 1 2350
Std. Dev. 74.98 3.92 6.78 1.03 21.66 2.55 3.67 0.42 45.00 3.60 4.69 0.62 3.27 0.53 3.33 0.45 1.72 0.22 2.40 0.36 4.52 0.62 5.32 1.06 11.41 2.45 1.60 0.19 3.78 0.45 132.36
C.V. 9.02 3.74 37.68 40.58 3.28 2.99 7.98 7.18 14.59 9.48 8.69 8.95 6.28 7.90 13.31 13.75 14.98 14.75 12.98 14.60 12.55 13.29 7.00 10.54 5.93 9.63 18.85 17.30 36.01 35.09 5.63
Time Class Total Veh
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Hourly Classification Profile for US-219 - near Parsons, collected on September 23, 2003 
LDV % LDV LDT1 % LDT1 LDT2 % LDT2 LDT3 % LDT3 LDT4 % LDT4 HDV2b % HDV2b HDV3 % HDV3 HDV4 % HDV4 HDV5 % HDV5 HDV6 % HDV6 HDV7 % HDV7 HDV8a % HDV8a HDV8b % HDV8b HDB % HDB MC % MC
11:45 81 30 13 5 56 21 2 1 36 13 15 6 8 3 1 0 4 1 2 1 3 1 10 4 35 13 0 0 5 2 271
12:45 75 30 6 2 54 22 1 0 38 15 19 8 7 3 2 1 4 2 3 1 1 0 8 3 28 11 0 0 1 0 247
13:45 67 31 4 2 46 21 0 0 42 19 12 5 5 2 4 2 3 1 0 0 6 3 7 3 22 10 1 0 0 0 219
14:45 85 30 8 3 70 25 2 1 48 17 25 9 2 1 3 1 1 0 1 0 3 1 8 3 23 8 0 0 1 0 280
Mean 77 30 8 3 57 22 1 0 41 16 18 7 6 2 3 1 3 1 2 1 3 1 8 3 27 11 0 0 2 1 254
Std. Dev. 7.83 0.30 3.86 1.28 9.98 1.98 0.96 0.34 5.29 2.51 5.62 1.70 2.65 1.03 1.29 0.61 1.41 0.57 1.29 0.52 2.06 0.99 1.26 0.34 5.94 1.99 0.50 0.23 2.22 0.82 27.32
C.V. 10.17 0.98 49.83 43.14 17.67 8.93 76.59 74.25 12.91 15.46 31.66 24.54 48.10 46.90 51.64 59.98 47.14 47.68 86.07 90.19 63.43 74.64 15.25 10.54 22.02 18.74 200.00 200.00 126.71 125.16 10.74
Time Class Total Veh
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Hourly Classification Profile for US-35 - near Winfield, collected on October 01, 2003 
LDV % LDV LDT1 % LDT1 LDT2 % LDT2 LDT3 % LDT3 LDT4 % LDT4 HDV2b % HDV2b HDV3 % HDV3 HDV4 % HDV4 HDV5 % HDV5 HDV6 % HDV6 HDV7 % HDV7 HDV8a % HDV8a HDV8b % HDV8b HDB % HDB MC % MC
7:15 440 47 18 2 176 19 1 0 118 13 87 9 7 1 4 0 2 0 0 0 1 0 10 1 22 2 41 4 0 0 927
8:15 204 43 3 1 96 20 2 0 72 15 22 5 11 2 8 2 2 0 3 1 4 1 5 1 27 6 14 3 0 0 473
15:00 514 49 21 2 238 23 3 0 153 15 36 3 13 1 5 0 1 0 3 0 2 0 6 1 14 1 33 3 0 0 1042
16:00 436 52 8 1 141 17 10 1 142 17 23 3 11 1 4 0 5 1 6 1 3 0 5 1 36 4 5 1 0 0 835
17:00 341 38 13 1 250 28 5 1 175 20 43 5 11 1 5 1 5 1 1 0 2 0 4 0 37 4 2 0 2 0 896
Mean 387 46 13 1 180 21 4 1 132 16 42 5 11 1 5 1 3 0 3 0 2 0 6 1 27 4 19 2 0 0 835
Std. Dev. 119.31 5.55 7.30 0.60 64.92 4.24 3.56 0.42 39.33 2.57 26.57 2.59 2.19 0.58 1.64 0.54 1.87 0.22 2.30 0.32 1.14 0.29 2.35 0.29 9.68 1.72 17.25 1.80 0.89 0.10 215.68
C.V. 30.83 12.05 57.94 43.10 36.02 19.81 84.85 80.88 29.79 16.22 62.95 51.70 20.67 41.93 31.60 74.24 62.36 57.47 88.55 90.21 47.51 85.02 39.09 39.24 35.59 48.12 90.78 78.95 223.61 223.61 25.84
Time Class Total Veh
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Hourly Classification Profile for US-52 - near Bluefield, collected on October 07 / October 08, 2003 
LDV % LDV LDT1 % LDT1 LDT2 % LDT2 LDT3 % LDT3 LDT4 % LDT4 HDV2b % HDV2b HDV3 % HDV3 HDV4 % HDV4 HDV5 % HDV5 HDV6 % HDV6 HDV7 % HDV7 HDV8a % HDV8a HDV8b % HDV8b HDB % HDB MC % MC
7:00 177 42 8 2 99 23 9 2 79 19 18 4 5 1 3 1 7 2 4 1 3 1 8 2 5 1 0 0 0 0 425
8:00 178 44 3 1 83 20 7 2 76 19 22 5 2 0 4 1 7 2 4 1 3 1 5 1 5 1 5 1 1 0 405
11:00 191 41 6 1 130 28 4 1 61 13 23 5 12 3 2 0 11 2 4 1 2 0 2 0 12 3 0 0 2 0 462
12:00 207 43 10 2 114 24 6 1 79 16 23 5 9 2 2 0 6 1 2 0 1 0 6 1 12 3 2 0 0 0 479
16:00 286 48 10 2 195 33 1 0 56 9 19 3 4 1 2 0 1 0 3 1 0 0 2 0 9 2 5 1 1 0 594
17:00 234 44 5 1 169 32 6 1 58 11 26 5 4 1 1 0 5 1 8 2 2 0 2 0 4 1 1 0 3 1 528
Mean 212 44 7 1 132 27 6 1 68 15 22 5 6 1 2 1 6 1 4 1 2 0 4 1 8 2 2 0 1 0 482
Std. Dev. 41.97 2.46 2.83 0.53 42.79 5.03 2.74 0.68 10.94 3.97 2.93 0.78 3.74 0.82 1.03 0.29 3.25 0.76 2.04 0.39 1.17 0.29 2.56 0.63 3.66 0.75 2.32 0.50 1.17 0.23 69.64
C.V. 19.78 5.62 40.41 37.09 32.50 18.78 49.79 56.02 16.05 27.20 13.41 17.07 62.36 64.93 44.26 56.22 52.71 55.88 48.99 45.09 63.77 69.39 61.50 68.88 46.67 46.19 106.92 111.49 100.20 97.56 14.44
Time Class Total Veh
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APPENDIX D 
 
REGRESSION ANALYSIS RESULTS FOR  
THE INTERSTATE AND NON-INTERSTATE SITES 
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 Regression Analysis Results for the Interstate Sites 
a = intercept 
b= value of slope (X variable) 
P(b) = Probability that the value of slope (X variable) tends to zero 
The shaded region represents the regions where the null hypothesis has been rejected. 
 
  
91 
 Regression Analysis Results for the Non Interstate Sites 
a = intercept 
b= value of slope (X variable) 
P(b) = Probability that the value of slope (X variable) tends to zero 
The shaded region represents the regions where the null hypothesis has been rejected. 
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APPENDIX E 
 
STUDENT T-TEST RESULTS FOR THE 
INTERSTATE AND NON-INTERSTATE SITES 
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 Student t-test Results for the Interstate sites  
Shaded region represents the situations where the null hypothesis was rejected i.e. the means are different in these cases. 
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 Student t-test Results for the Non Interstate sites  
Shaded region represents the situations where the null hypothesis was rejected i.e. the means are different in these cases. 
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